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F
ish have been around a lot
longer than us modern bipeds.
Hundreds of millions of years
compared to a couple of hun-

dred thousand for modern humans.
The fossil fish pictured below proba-
bly lived during the Eocene, between
56 and 34 million years ago. Its basic
structure doesn’t look a whole lot dif-
ferent from many of the fish we find
in our aquariums today.

Sharks were swimming about 400
million years ago and have changed
little since. And even more
remarkable was the dis-
covery of a “living fos-
sil” in the waters of
the Indian Ocean. It
was widely accepted
that coelacanths had
been extinct since the end
of the Cretaceous, or about
65 million years ago,
roughly the same time as
the dinosaurs met their demise.
So it was a worldwide news story
in 1938 when a coelacanth turned
up in a fisherman’s net off the coast
of South Africa.

As long as fish and people have
coexisted, humans have been fascinat-
ed with these finned creatures of the
deep. Fish have been the subject of art
and literature. Fish hold a special fas-
cination for humans because — unlike
pretty much every other kind of ani-
mal life — they live and move through
an entirely different medium than we
do: water.

Obviously, this strong attraction to
these alien life forms ultimately lead
people to attempt to keep fish in “glass
boxes” and to replicate their worlds as
best as possible under artificial condi-
tions. And this ultimately gave birth
to the modern aquarium hobby.

When you think about it, whether
keeping freshwater fish or marine
species, the glass (often acrylic these
days) box is still mostly what we see in

the hobby. What has changed
markedly since the hobby’s debut dur-
ing Victorian times has been what we
do with these boxes.

Hopefully, this special issue of
FAMA will inspire you to think “out
of the box” about what goes on in the
box. This unique-tank issue offers
nine different takes on the “glass box,”
including a sea grass biotope for sea-
horses; a custom-built 1,200-gallon
backyard coral propagation system; a
tide pool refugium; a unique tank that

incorporates feeding
tubes and special
swimways to enable fish to
move freely between compart-
ments; several types of paludariums (a
mix of land and water); an African
garden aquascape; a betta breeding
setup; a native fish aquarium and an
aquarium set up specifically for bot-
tom-dwelling fish.

While the “glass box” is still the
mainstay, its interpretation is any-
body’s game and an enjoyable aspect
of today’s hobby. There are as many
aquariums as aquarists. I hope this
issue inspires you to do something dif-
ferent with your particular “box.”

—Clay Jackson

2 JULY 2008 • fama famamagazine.com

Don’t Box
Yourself In
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Aquarium Fish International
is turning 20 this year. To cele-

brate, they are having their
biggest contest ever. Visit
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to enter to win this complete
180-gallon setup along with
$1,000 to spend on livestock

and fishkeeping merchandise,
valued at $4,000 total!

Enter to Win a Complete $4,000 Setup!
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Four Freshwater Paludariums
These setups blend terra firma and water in one tank.

freshwater forum By Jeffrey C. Howe

I
n keeping with this month’s “unique-tank” theme, I’d
like to discuss the seldom-observed paludarium. What
the heck is a paludarium you ask, as you scratch your
head? The term paludarium comes from the Latin

words paludal, which refers to marshes, and arium, which
means connected to.

In any paludarium the air space is equally as important
as the aquatic portion. Consequently, a paludarium can
represent a variety of habitats, including a bog, riverbank,
rain forest, waterfall, jungle, flooded forest, tide pool,
marsh, shoreline and mangrove to mention just a few. The
common theme with any paludarium is that they all
include an emergent and submerged area within the same
display tank.

The first decision you need to make is what type of
habitat you want to replicate in your paludarium. This will
in part dictate what materials and livestock to consider as
you proceed. To assist in this matter, I
would suggest making a sketch of your
paludarium. Be creative and develop a
unique and realistic biome. Some of the
more common paludarium setups are:

Aquatic and earthen divider. A piece
of plastic or glass is glued to the bottom
of the aquarium. This acts as a divider
between the aquatic and earthen por-
tions of the display. The divider can be
hidden through the use of rocks, plants,
corkboard or Styrofoam sculpted into a
3-D backdrop. The aquatic portion of

the paludarium can be filtered using a submerged filter, or
a canister filter if you are comfortable with drilling holes in
your aquarium. At least one drainage hole is recommended
underneath the dry portion of the tank for drainage.

The drainage hole is necessary because the earthen por-
tion of the display may become muddy due to watering and
condensation, and without proper drainage plant roots may
rot in stagnant water. Because there is no true connection
between both the earthen portions and aquatic portions of
this type of display, some hobbyists don’t consider this to be
a real paludarium.

Vertical shelf. This display consists of a backdrop con-
sisting of a series of rocks, corkboard or other realistic-
looking material, which is glued to the rear pane of aquar-
ium glass. Some hobbyists use Styrofoam to sculpt an arti-
ficial backdrop.

The artificial backdrop can be created to simulate rock-
work, etc., through the use of paints and
by cementing representative substrate,
etc., directly on to the backdrop.
Depending on how much of the back-
drop extends forward into the aquarium,
you might be limited in regard to the dry
portion of the paludarium.

If dry space is limited, epiphytic (air-
breathing plants that grow on or
attached to other living plants) may be
useful in this setup, because they can be
tucked into small crevices and other
assorted nooks and crannies created in

White Cloud Mountain min-
nows (Tanichthys albonubes)
are an excellent choice for a

freshwater paludarium. 
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AskJeff
How(e)
Please send freshwater aquarium-

keeping questions and comments 

to me c/o FAMA, P.O. Box 6050,

Mission Viejo, CA 92690-6050 

(include a SASE for a reply);

or e-mail me at:

jjcchhoowwee113322@@aaooll..ccoomm.
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the backdrop. It is extremely important to mist epiphytic
plants regularly.

Emergent tree trunk, roots, branches and rocks. This is
probably my favorite type of paludarium. Through the use
of rocks and pieces of driftwood, this setup is easily aquas-
caped with some of the rock and woodwork emerging from
the water. If necessary, rocks and woodwork can be glued
into position.

For the best effect and to provide interest in your setup,
the driftwood should be oriented to simulate the roots or
trunk of a tree flooded during the rainy season. This type
of display lends itself nicely to creating a waterfall. If set up
accordingly, live plants can be associated with the rock-
work such that their roots will eventually extend down into
the water, which creates a wonderful effect and live habi-
tat for fish. Epiphytic plants work nicely on the rockwork
as well.

Sloping profile. In this setup the dry portion extends
above the water in the background and gradually slopes
down toward the foreground. This can be constructed by
sculpting a piece of Styrofoam into the desired shape. This
is then painted, and rocks, gravel, sand, etc., can be glued
directly to it, thus creating the specific habitat. If your carv-
ing and painting skills are limited, the desired effect can
also be created by stacking rocks of varying sizes, or by
using a cement or sand mixture to form the slope. These
paludariums also lend themselves very nicely to creating a
waterfall effect.

Maybe you don’t consider yourself to be creative or
handy with tools. Maybe you want a paludarium up and
running the same day. If you fall into any of these cate-
gories, I would direct you to a unit such as Marineland’s
Waters Edge BIO-Habitat.

Livestock
In regard to your aquatic inhabitants, the most impor-

tant item to keep in mind is your system’s bioload. A palu-
darium will typically hold 50 to 75 percent less water com-
pared with an aquarium of similar size. Thus, the bioload
capacity will need to be reduced considerably. Your palu-
darium setup will dictate what type of flora and fauna you
consider for inclusion.

For example, for a brackish setup you might consider
fiddler crabs, mudskippers, archerfish and foureye
anableps, just to mention a few. On the other hand, for a
freshwater paludarium, some of the more interesting
inhabitants to consider might include newts, frogs, caecil-
ians, sirens and salamanders. Purchase both land and
aquatic plants that are able to tolerate high humidity to cre-
ate a natural habitat (e.g., ivy, philodendron, water sprite,

Salvinia spp., duckweed, Java fern, Java moss, Anubias,
dwarf bamboo, fig, dwarf palms, etc.).

If you collect plants, vertebrates and invertebrates for
your display, please remember to check with county, state
and federal resource agencies in regard to any restrictions.
Do your homework and determine the appropriate flora
and fauna based on the design and size of your paludarium.

I hope to set up my first paludarium later this year. I will
keep you posted.

Errata
It was brought to my attention by David Lass, FAMA’s

“In the Fish Room” columnist, that I made an incorrect
statement in the March 2008 issue with regard to my
response to Donna outlining methods for controlling algae.

I made the statement, “Also, some hobbyists suggest the
use of erythromyacin sulfate or tetracycline for treating
algae blooms.”

These antibiotics won’t do a thing for algae. But they
can be effective in controlling cyanobacteria (green and red
slime that look like algae).

Cyanobacteria are actually organisms referred to as
prokaryotes. They are different than algae, which are
eukaryotes. The former does not contain a nucleus that
contains their DNA. This growth is able to persist even
when the nitrate and phosphate levels are low or nonexist-
ent, because once they become established, they need little
or no nutrients to continue to exist.

In general, cyanobacteria growth is
easier to prevent than cure. Although
some people suggest the use of ery-
thromyacin sulfate or tetracycline to treat
the problem, which may be successful the
first time, future blooms may become
resistant to these drugs. These drugs can

have a negative effect with regard to the nitrifying bacteria
in your system’s filter.

I suggest Boyd’s Chemi-Clean, which is not an antibi-
otic. Because of its chemistry, it causes the bacteria to con-
sume itself without harming the other beneficial bacteria in
the aquarium. In addition, because cyanobacteria prefer the
low intensity, red wavelength portion of the light spectrum,
switching over to lamps that generate the higher intensity,
blue-green portion of the light spectrum might just work in
reducing the cyanobacteria.

The key to controlling cyanobacteria blooms is in main-
taining extremely low levels of phosphate (less than 0.015
ppm), having a microbially efficient substrate and removing
any growths when they first appear. An efficient protein
skimmer and an iron-based phosphate removing media are
also helpful. Thanks for catching my mistake, David.

freshwater forum

Your paludarium setup will dictate
what type of flora and fauna you
consider for inclusion.”

“

Jeffrey C. Howe has maintained numerous research
and recreational aquariums for more than 30 years. As
a professional marine biologist he has worked at the
Waikiki Aquarium, Smithsonian Institution and Auburn University. He
is currently employed by the United States Fish and Wildlife Service.
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An Africa Garden Tank
Aquatics from African waters can give tanks a new look.

M
y African garden is a collection of aquatic
plants from various parts of Africa as well as
the islands off of Africa. It’s not meant to be a
biotope model, but rather what I like to call a

regional representation. There are several plants from
Africa that are easily acquired and when brought together
in aquaria create satisfying aquascapes of dark green, fine-
leaf texture, with a splash of color. Let’s look at some of the
plants available and what I use.

Some Green
Anubias is a well-known plant genus to the aquarium

hobby. The dark green leaves vary in shape per species, and
the plants grow in the marshes and fast-moving waters of
West Africa. They are often attached to rocks or wood. For
my tank, I brought three Anubias varieties together: A. barteri
var. nana, A. barteri var. coffefolia and A. barteri var. minima.

Nana is a spade-leaf shape, while coffefolia is more
oblong with pronounced ridges, and minima is a spear-leaf
shape. They grow slowly and are capable of attaching to
wood or rock. I like these plants because they bring a dark
green to the aquascape and are easy to work with.

Some Lace
To add a little different texture among the leathery,

green Anubias, I use a couple of Bolbitis heudelotii plants,
otherwise known as African Bolbitis ferns. This amphibious
fern is found all over Africa in soft, acidic, fast-flowing
rivers usually growing on stones. The deeply grooved leaves
make the plant appear like its terrestrial cousins and add a
lacy look to contrast with the leatherlike look of the

Anubias — a fusion of leather and lace! A good place to set
your Bolbitis fern is in the pathway of your outflow filter
return. This constant flow of highly oxygenated water
keeps the plant perky, well nourished and growing.

Something Bold
Next, I wanted to add something really bold to my

African garden. What better than the Madagascar lace
plant (Aponogeton madagascariensis)? Sometimes called the
“skeleton leaf plant” it has a truly atypical appearance. Only
the veins of the leaves are covered in plant tissue. There are
basically two varieties: a wide-leaf version referred to as A.
madagascariensis var. henkelianus and A. madagascariensis
var. madagascariensis, which has a more narrow leaf
(Kasslmann, 1995). Both are found growing in the quick-
moving, cool rivers of Madagascar. It grows quite large and
sends several leaves more than 20 inches in length across
the aquarium vista.

A Little Red
To add a splash of color to this otherwise green garden,

I went with a Nymphaea lily, also known as the tiger lotus.
This plant comes in green and red. The green variety is
light green and mottled with brown-red spots. The red
variety is comprised of various shades of red and is some-
what mottled. Under ideal conditions, tiger lotus grows to
a formidable size. Its leaves will reach the water surface as
lily pads. The leaves may be removed at the base to limit the
plant’s girth. If they are cut at the base, when reaching near
the surface the plant grows more compact.

Unlike Aponogeton, this Nymphaea species easily detaches

Here’s a fish-eye view of the author’s
African plant tank, including the aptly
nicknamed “skeleton leaf plant,” aka
Madagascar lace plant (Aponogeton 
madagascariensis), pictured to the left.

the planted tank Text and Photo by Robert Paul Hudson
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from its bulb and continues to grow
while the bulb produces another plant.
When the plant becomes too big for a
small aquarium you simply start over
with a new tiger lotus. Alternative red
plants that I considered were the stem
plants Ammania and Nesaea. Both are
found in eastern and tropical Africa. I
decided against these plants because of
their high light and CO2 requirements.

One Final Touch
The last component to make my

African garden complete was a fore-
ground plant. I wanted something
that I could place sporadically and
control as it spread out. I did not want
to carpet the entire foreground. I
chose Lilaeopsis mauritius, a grasslike
plant from the island nation of
Mauritius. It spreads by runners with
new plants remaining close together,
with an average height of 3 inches. I
thoroughly enjoy its crisp green color
and how easily it expands without
growing wild and reckless.

Satisfaction Guaranteed
Moderate light, no added CO2 and

a clay gravel substrate keep this gar-
den growing. My African garden is
now home to two female and one
male Kribensis. This garden will not
win any aquascaping contests, but it
was easy to set up. It came together
quick, making it one of my all-time-
favorite setups.

Robert Paul Hudson, an avid
hobbyist for more than a decade,
has operated the Aqua Botanic
website (www.aquabotanic.com) since
1999. He has written numerous articles
about aquarium plants for magazines and
club newsletters. He is always striving to
educate people about the hobby.

the planted tank

?Questions
Got

Please send all of your comments,

questions and photos to Robert at

RRoobbeerrtt@@aaqquuaabboottaanniicc..ccoomm.

More photos of discus and plants are

located in the gallery at Robert’s web-

site: wwwwww..aaqquuaabboottaanniicc..ccoomm.
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The Bottom Gang
What’s going on in the nether reaches of your aquarium?

aquatic maestro By Paul Speice

T
he term “water column” refers to the depth of an
aquarium. Fish have a natural preference for a place
in the water column, even though we restrict the
height of our aquariums to a foot or two. This pref-

erence for a position is a matter of evolution, as is a mouth
type consistent with its “layer” of activity. If you had an
aquarium with only tetras in it, they would congregate in
the middle layer.

Feeding, chasing, spawning, etc., changes this, but the
schooling would be in the middle. Tetras have a terminal
mouth — it is at the end of their bodies. Gouramis have an
upturned mouth, which is practical for a “surface” fish;
gouramis are air-breathing, bubblenest-building surface
dwellers. Where then will we find fish with subterminal
mouths (opening downward) and barbels or whiskers? Say
hello to the bottom gang.

Bottom-Dwelling Fish
These are the catfish and loaches of the hobby. Their

mouths have evolved to suit the niche they prefer to live and
feed in. Calm water with silt- or leaf-covered bottoms and
rushing waters over stone cover are the extremes. In between
are root snarls and plant thickets, caves and tunnels.

In each case, the mouth is adapted to the variations in
their habitat. Lifestyle impacts on evolution as the fish’s
activity timeframe varies from daylight to nocturnal. In
nearly every case they have whiskers that are sensory

organs. These account for the name “catfish.” They assist
these fish in finding food that is on a bottom covered in
leaves, dirt and algae. Obviously, this is a must with noctur-
nal fish where vision does not play a role.

Remembering that fish eat fish, the subterminal
mouths of catfish are safer for their community tankmates
that we mix in with them — fish that would probably
never meet our cats in the wild. Their feeding style can be
considered grazing, albeit only the algae eaters are feeding
on vegetation. Though whiskers are vital, they are not lim-
ited to the “grazers.” Taken as a whole, the catfish also
include fish eaters that have many long whiskers. They are
active swimmers and in the case of the “naked” cats,
schoolers. But these cats have terminal mouths and that is
a major difference.

Over the long run, mouths, mouth parts and whiskers
evolve to take advantage of available food sources. As a
result, we see some marine butterflies that have extremely
long snouts that allow them to probe coral crevices for
food, which is unavailable to the majority with their short,
blunt snouts. Their names reflect the difference. Forcipiger
longirostris (long snout) and Chelmon rostratus (beak or
snout) are two such appropriately named species. The ele-
phantnose genus name Gnathonemus refers to a “jaw (like a)
worm.” Elephantnoses have developed a lower jaw exten-
sion, a goatee, that is used in stirring up the silt to expose
the bugs that live in it.

This pleco has quite a set of
whiskers, which help it find
food hidden in the bottom
substrate. Adaptations such
as this are common among
bottom-dwelling fish.
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Feeding Adaptations
To the extent that these developments aid in food pro-

curement, fish thus adapted get more food and become more
successful breeders, and the trait is reinforced and sustained
in the gene pool. Catfish mouths are prime examples of this.
If we exclude occasional bursts of energy directed toward
reproduction, then all other activity is dedicated to survival
and that means energy is directed to diet or nutrition.

As a result, exploiting food sources force the evolution of
feeding mechanisms that the best feeders now have. That is
the long term. In the short term, fish make do when kept
in captivity. After all, they do well on flake food and other
“unnatural” foods. I had a small plecostomus type that

developed a taste for the mucus, the slime, on the sides of
my big discus. Because shedding slime is the outermost
defense against exoparasites, having it scraped off is bad. I
moved the pleco to a different aquarium. It had trouble
hanging onto my neons.

The little plecostomus is part of a large family called
Loricariidae. The plecos, along with the corydoras — a part
of a family called Callichthyidae — are what most people
mean when they talk about catfish. They call them scav-
engers, a role they do perform, but they are just fish.

The callichthids with seven genera and some 200
species, most of them Corydoras spp., are well identified.
The loricariids, the suckermouths, on the other hand are
confusing. Before we consider this confusion among the
pleco types, let’s note in passing that curiosity finds the
average catfish lover discovering the banjo cats, the talking
cats, the whiptails, the bubblenest breeders and others. But
corys and plecos are the first fish that come to mind when
we think of catfish. If you don’t know which pleco you
have, join the crowd.

Agreeing on a Name
Let’s note in passing the rationale of the “lumpers” and

the “splitters” and its effect on the pleco name game. The
lumpers tend to put all “quite similar” fish into one species.

The splitters tend toward creating new species for each
variation. Thus, many catfish are monotypic (a genus with
a single species) due to some slight differences. Some of the
differences are useful in identifying new plecos.

For instance, the fin ray count of the dorsal, whether the
adipose is present or not, or the gill cover bristles, present or
not, are external traits. But the shape of teeth or their pres-
ence on the palate or some part of the jaw are no help to us.
We see evidence of the closeness of species in names that start
with pseudo, meaning false, or para, meaning “nearly.”

At first glance it would seem that pleco types are excep-
tions to the rule that all catfish have whiskers, but they do
have a pair of tiny whiskers in the corner of their mouths,

known as rictal barbels. The catfish’s whiskers
are concentrated around its mouth and func-
tion as food finders. Those whiskers on the
top of the upper jaw are maxillary, while those
beneath the jaw are mandibular and those on
the chin are mental.

Defining Characteristics
Stoma means mouth. Since the oral disc,

the sucker of suckermouths, is the defining
characteristic, reference to it is common. The
Chaetostoma genus includes cats that look like
other “plecos,” but their mouths are wider. The
head is wide to accommodate this. The name
means “bristle mouth.” This form we can see.

A similar-looking catfish has spoon-
shaped teeth. The name Cochliodon says this,
but we can’t see their teeth. These types of
features account for the incredible variety.

Common names are only a guide and are misleading in the
literature as well as at pet shops. As I wrote earlier, if you
don’t know what you have, join the crowd. The tendency is
to call them all plecos.

An importer friend had two 12-inch-long, ugly brown,
mottled, fat catfish. I questioned his sanity suggesting that
no one would buy them. He knew this, but when his South
American source offered something new — he called them
“river cows” — he got them. But he said, “Never again.” Six
months later he got a couple more. That time he fell for
what his source called “water buffaloes.”They were the same
fish! Common names are problematic.

New, unknown plecos are arriving constantly as new col-
lecting sites are reached. They have an “L” designation, fol-
lowed by a number, such as L-125. The “L” indicates that
the fish is a loricariid. But the variety is exciting. Some
reach 2-foot lengths. Some — such as fish in the genus
Peckoltia — reach a few inches in length. Some, like the
whiptails, are long and slender. You may never identify that
spotted one or that golden one. With the corys, you will do
a lot better. Enjoy them. ’Til next time.

aquatic maestro

Paul Speice has been a hobbyist for 55 years. He’s
hosted the television programs “Guppies to Groupers”
and “Aquatic Maestro” both for PBS.

Bubblenest-building,
air-breathing gouramis
have their mouths
turned up to aid them
in these activities, as
well as in other pur-
suits like feeding. 
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Sea Grass and Mangroves
Seahorses like to hitch to other things besides coral.

horse forum By Carol Cozzi-Schmarr and Pete Giwojna

Many seahorses are right at home in heavily planted
tanks, and a sea grass biotope can make a unique exhibit
that is really fascinating to behold, but such systems can
sometimes be a bit challenging to establish. Here is a dis-
cussion of sea grass setups from my new book (Complete
Guide to Greater Seahorses in the Aquarium, unpublished)
that will give some pointers on how to proceed if you
decide to go ahead with a sea grass and mangrove biotope:

Another interesting option for seahorses is to establish an
aquarium that duplicates a habitat consisting primarily of sea
grass and mangroves.This would recreate a biotope where sev-
eral seahorse species are naturally found, including
Hippocampus zosterae, H. erectus, H. reidi, H. kuda and H. histrix.
Charles Delbeek is one very prominent aquarist who maintains
a sea grass and mangrove setup, and the following information
is based largely on his system and recommendations.

Over the last five to 10 years there has been an explosion
of interest in sea grass and mangroves as aquarium speci-
mens, creating a demand and a growing market for these.
For instance, mangrove seedpods with sprouting leaves are
now readily available to the home hobbyist and sea grass is
becoming more so with every passing year. Seeds and
seedlings for Thalassia turtle grass and Enhalus tape sea-
grass should soon be available to hobbyists in abundance.

Delbeek recommends a shallow, broad tank like a stan-
dard 40-gallon breeder for sea grass and mangrove setups.
This allows for a large surface area to grow the sea grass and
still leaves plenty of room for positioning mangrove seed-
pods along the perimeter or perhaps as a centerpiece.

For the substrate Delbeek suggests at least 4 inches of a
calcareous sand and gravel mixture with a variety of grain
sizes, ranging from 1 or 2 millimeters to 1 centimeter or so
in diameter. Live sand is preferable for this.

It is a good idea to build up the sandbed where the man-
grove seedpods will be placed since they will benefit from a

deeper layer of sand that allows for better root development.
According to Eric Borneman, another well-respected
aquarist, for best results with Thalassia turtle grass and other
sea grasses include some fine, silty sediment that is rich in
organics, and keep the substrate at around 6 inches deep.

Certain corals occur naturally in mangrove and sea grass
areas. Delbeek suggests adding a variety of these to your
design as fragments attached to a few small pieces of live rock.
These should be artfully arranged on the bottom of the tank.
To complete the biotope include small fragments of Acropora
spp., Montipora digitata, Pocilliopora damicornis, Porites cylin-
drica or Seriatopora hystrix. Free-living corals, such as Fungia,
Herpolitha and Polyphyllia, are also good choices.

Filtration for such a setup is simple since the deep live
sandbed and plants provide the biological filtration and
denitrification ability. Delbeek suggests using a canister fil-
ter for light mechanical and chemical filtration, supple-

Whether in nature or
in aquaria, seahorses
enjoy the security
afforded by sea grass.
This individual is
enjoying some of the
artificial sea grass in
its tank.
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horse forum By Carol Cozzi-Schmarr and Pete Giwojna

For more Horse Forum

www.fishchannel.com
Q As&

Sea Grass Biotope
I would like to create a natural sea grass habitat for my

seahorses. What do you think about adding some marine
plants like mangroves, shoal grass, manatee grass or turtle
grass for a specialty tank like this?

—Jim

visit
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mented by a protein skimmer to deal
with excess nutrients created by the
feeding seahorses. Gentle to moderate
currents can be directed as needed by
the use of small powerheads and can-
ister filter returns.

Since a sea grass or mangrove tank
is best viewed from above, and not just
the front, he recommends using a
hanging light fixture that allows the
tank to be observed from the top as
well, with the tank itself placed on a
low stand. For best results, the light-
ing fixtures should include a combina-
tion of metal halide and fluorescent
lights. In addition, placing the tank in
a location where it receives direct sun-
light for a few hours a day is also very
desirable, as long as overheating of the
tank water doesn’t become a problem.

Delbeek recommends allowing the
sandbed to mature and the sea grass to
begin to grow and spread for at least
six months before adding any seahors-
es. This break-in period allows the
mangrove seedpods to take root and
begin to establish themselves, as well
as building up a heavy population of
microfauna in the sandbed and sea
grass. Once introduced, the seahorses
will enjoy grazing between meals on
the copepods and amphipods that
have established self-sustaining popu-
lations in the aquarium.

Once sea grass becomes established
it grows rapidly. As it reaches the sur-
face, it grows along the top just
beneath the water, thus creating shady
retreats for any seahorses underneath
the overhanging mat of vegetation.
Although the seahorses will enjoy the
dim light under the canopy of sea
grass, the corals you’ve carefully added
will not, so make sure your coral frag-
ments are positioned in well-lit areas.

The lush sea grass and mangroves
provide them with shelter and privacy,
and seahorses enjoy hunting micro-
crustaceans that thrive in such setups.

But there are a few drawbacks to
such a system. It can sometimes be
difficult to obtain sea grass and man-
grove seedpods. Once obtained, it can
be tricky to get the mangroves and sea
grass off to a good start since they are
rooted plants that require a deep sub-
strate with the proper grain size and

consistency in order to thrive. Once
started, it takes a long time to estab-
lish a sea grass-mangrove system and
for the live sandbed to mature before
it is ready for seahorses.

Such systems are not always best
for observing seahorses and their
complex behaviors. Sea grasses do best
in shallow setups, whereas seahorses
do best in taller (deeper) tanks. The
sea grasses require strong lighting
(e.g., metal halides). Besides the obvi-
ous expense, seahorses don’t look their
best under high-intensity lighting.

A seagrass-mangrove biotope is a
great choice for experienced hobbyists
who want to keep seahorses in a natu-
ral-looking setting. If you don’t have a
green thumb or a lot of seahorse savvy,
start with a seahorse-only tank.

— PG

Carol Cozzi-Schmarr is a
marine biologist with more
than 15 years of experience
managing commercial shrimp hatcheries in
Ecuador and Costa Rica. Along with her
husband Craig, she started Ocean Rider in
1998, the first seahorse farm in the United
States and one of the first in the world.
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Undersea mead-
ows of various
sea grasses and
stands of man-
groves are natu-
ral habitats for
many seahorses,
such as this
pregnant
Hippocampus
kuda, which
would feel right
at home in a sea
grass-mangrove
biotope.

horse forum
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A
t any local big-box fish store,
the bettas are found housed
in tiny half-pint-sized bowls
or cups, and the fish often

appear lethargic. The housing arrange-
ment and the lethargy are causally
linked. The store attendant may confi-
dently profess that bettas don’t need
large volumes of water because they
can breathe atmospheric oxygen. In
fact, such tiny aquaria do not even pro-
vide minimally adequate conditions.
Bettas can survive in tiny volumes —
but they will not thrive.

Fish housed in such conditions
become lethargic because the water in
their tiny bowls quickly becomes fouled.
A betta in a half-pint-sized bowl should
have its water changed twice daily. If
such a maintenance schedule is main-
tained, the fish will regularly display and
even build bubblenests. However, most
fish stores do not perform minimal
maintenance and, worse yet, may leave their customers
unaware of the needs of the animals they market.

A Room of One’s Own
Betta enthusiasts, especially those engaged in ongoing

breeding programs, are well aware that the quality of the
fish is intimately related to quality of the care it receives.
Among active betta breeders, male fish are often housed in
Beanie Baby boxes, which hold more than a quart of water

that is either replaced daily or is continuously replenished
by some form of flow-through system. Many breeders
eschew Beanie Baby boxes in favor of gallon jars or even
use small aquaria.

The largest betta bowl I have ever heard of is one main-
tained by Jack Schendowich. Schendowich lives in Florida
and is now retired. He was active in the early days of the
International Betta Congress (IBC) in the late 1960s and
early 1970s and served as its vice president in 1971.
Schendowich took a hiatus from betta breeding but has
become active again in recent years.

From Orchids to Bettas
Schendowich’s unusual betta bowl came about as a result

of a quite different hobby. In the mid-1970s Schendowich
became enthralled with orchids. He was especially taken
with those in the genus Paphiopedilum.

Paphiopedilum species, also known as slipper orchids, are
propagated sexually, and the germination and early growth
of the seedlings is tricky.

Orchids produce tiny seeds that lack endosperm, so the
seed does not come equipped with the nutrients needed for
early growth. In many orchids early growth is provisioned
by a symbiotic relationship with specific types of fungi. As
a result, the casual orchid grower is often unable to sexual-
ly propagate their stock, as doing so requires sterile condi-
tions, some basic laboratory equipment and (most impor-
tantly) technical expertise.

bettas and more By Leo Buss, Ph.D.

An Unconventional Betta Bowl
A betta breeder takes show quality selection to the extreme.

Though originally designed to house koi used to produce water rich in
nitrates, Jack Schendowich’s patio pool now houses his culled female bettas.
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When one is dedicated to breeding bettas, a large num-
ber of jars are necessary to individually house all of the
selected breeding fish.
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Inevitably, Schendowich acquired a substantial
and valuable collection of Paphiopedilum. It is in this
context that the first incarnation of the betta bowl
emerged. Schendowich’s orchid collection required
regular watering and fertilization. Living in Florida
he had the ubiquitous patio pool, but in his case sur-
rounded by Paphiopedilum. He had water on his
patio and all he needed was a source of nitrates. So
Schendowich hit on the idea of stocking his pool
with koi, which would generate nitrates. He could
then simultaneously water and fertilize his orchids
by pumping water from the pool.

Chance Leads to Bettas
The modern betta breeding community may

never have heard from Schendowich again had it
not been for Hurricane Wilma. The storm ravaged
Schendowich’s home and left his orchid collection
in a shambles. In the gut-wrenching aftermath, he
faced the dilemma of trying to reassemble the
orchid collection he’d built over decades, or try
something else.

Schendowich returned to his first love — betta
breeding. While he still maintains remnants of his orchid
collection, his principal focus today is betta breeding. The
pool, once a convenient source of nitrates for feeding
plants, has become the world’s largest betta bowl. At
roughly 10,000 gallons, the pool supports a well-developed
mat of algae on the bottom, driftwood and floating plants
on the surface and crystal-clear water. Presently, the pool
contains populations of koi, angels, guppies, albino
bristlenose plecostomus (which breed amongst the drift-
wood), mystery snails and female bettas.

Schendowich’s swimming pool plays a central role in his
system of breeding bettas, just as the pool once serviced his
orchid collection. He breeds bettas in tanks and raises the
fry to a point where he can judge the potential of the fry as
breeding stock and show fish. He culls males of limited
potential by feeding them to flowerhorns, while the culled
females go into the pool.

Fish of show potential, male and female, are housed
individually in 1-gallon jars. Schendowich had a system of
tiered platforms for housing his orchids, and now these
same three-tiered benches support some 1,000 1-gallon jars
on his patio and another 1,000 such jars in his garage.

Tank Volume
While a gallon jar has roughly 16 times the volume of

the half-pint bowls found at your local big-box pet store,
the water in any closed, unfiltered container will eventual-
ly foul. Herein lies the real function of the pool in
Schendowich’s system. The pool water is crystal clear, being
filtered through a pool filter, and is continuously circulated.

Schendowich has rigged the system so that he can pump
water from the pool through a hose to the locations of his
jars. He can them simply empty the jars and fill the bottles
directly with pool water from the hose. While maintaining

2,000 1-gallon jars can hardly be considered easy,
Schendowich’s system is nothing if not efficient.

Bettamania
Jack estimates that there are now upwards of 1,000

female bettas in his pool. The density of fish is such that he
feeds the pool a half pound of trout chow daily.
Schendowich reports that some females reach a dimension
of 21⁄2 inches or more and that he only rarely detects males
in the pool. The latter is of particular scientific interest
given the substantial evidence that fish displaying female
secondary sex characteristics can, in the proper social con-
text, become functional males.

By now readers will have recognized that Schendowich
possesses that sort of mania that characterizes a particular
variety of hobbyist breeder. Other languages have a word
for the personality type. In English this word translates
roughly to mean the person is a maximalist — what they
do, they do with a passion.

Whether it is breeding bettas or doing mathematics, it
is often the maximalists that achieve great things.
Schendowich is no exception. His obsession with water
quality spawned an unconventional system for breeding
and maintaining bettas. The IBC is about to enter its
spring show season. Now, only a little more than two years
after Hurricane Wilma, Schendowich enters the spring
show season firmly in first place in the annual race for the
Grand Championship of the IBC.

bettas and more

Leo Buss, Ph.D., is a professor of ecology and evolu-
tionary biology at Yale University and is the curator of
invertebrates at the Peabody Museum. His research
interests include evolutionary theory, colonial organization and
basal animal phylogeny. He is an active betta breeder.

This single scoopful of fish from Schendowich’s pool exhibits
female bettas displaying dark iridescent, metallic, opaque and
Cambodia mutations.
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Completely Pre-Assembled
Modular Systems ready to go
in two configurations...

13950 Mountain Ave., 
Chino, CA 91710
800-628-8771   
Fax: 800-424-1445
Email: info@pentairaquatics.com
Web Site: www.pentairaquatics.com

BOTH VERSIONS INCLUDE:
� Quiet One 4000 High Head

Pump (980 GPH)
� AF 92 Heater Module
� AF 93 Chemical Filter
� AF 94 Mechanical Filter
� QL 8 UV Sterilizer
� Complete Customflo

Water System Kit
� Union Shut Off Valves and 

Power Drain
� Fresh or Salt Water Aquariums

up to 100 Gallons 
Customflo Water System
Assemble parts in multiple ways
to create desired flow patterns.

In-Line
System

Compact
System
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These photos show a typical day aboard a bottom trawler

as it hauls up some ancient red coral. Red and pink

corals are highly valued in the jewelry and home décor

industries, and harvesting them is a lucrative trade. PHOTOS COURTESY
MALCOLM PULLMAN
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T
he use of
corals as dec-
orative items
dates back to

ancient civilization.
Greek mythology tells
of blood droplets from
Medusa’s slain head
sprinkling the sea with
brilliant red corals, and in
the 12th century Marco

Polo wrote of the value of corals in
Tibetan society.

In 2005, coral was the “it” fashion
item on runways around the world,
and the fashion industry’s love affair
with corals continues today, as coral
print dresses grace the pages of maga-
zines and chunky coral bangles dangle
from thin-wristed models. Coral was
and still is extremely popular as a jew-
elry and a home décor item.

This popularity has had an unfor-
tunate side effect. Corals are in peril
due to consumer demand for these
animals and other environmental fac-
tors, such as global warming and pol-
lution. In some cases, like the beauti-
ful red and pink Corallium species,
they are being loved to death, even
with harvest levels at historic lows.

Too Precious Campaign
A new campaign hopes to tap into

the popularity of coral in such a way
that leads to a demand for coral con-
servation. Too Precious to Wear, a
program of the conservation organiza-
tion SeaWeb, is working with leaders
in the fashion and jewelry industries to
raise awareness of the threats facing
these important marine animals. The
program is also exploring ways that
both industries, which have used these
animals as inspiration for centuries,
can play a part in their preservation.

Too Precious to Wear is working
with celebrities such as Julia Louis-

MY PLEDGE TO YOU: 
When you buy my product 

you also buy me, the 
innovator of Stop Parasites.

Al Ciannelli 

   I will personally take 
your call and help you as 
long as it takes to cure your 
fi sh of parasites. You can 
call me collect. I will also 
call you to check on the 
status of your fi sh daily. 
The reason I can make this 
pledge is very simple. Our 
product works 99% of the 
time and therefore no help 
is needed, but as you know 

a reef system is very complex and that’s why I am here to help, not 
only with parasite problems but all of your needs. All of our products 
are 100% reef safe and very effective. I can take your calls from 1:00 
p.m. till 11:00 p.m. eastern time including weekends and holidays. 

There has been long-term controversy on REEF SAFE MEDI-
CATIONS. “If it can kill parasites it can kill your reef,” untrue; 
“It will cause side effects,” untrue. Our medication will not kill 
parasites or your reef. It REMOVES the parasites naturally.
HOW STOP PARASITES WORKS: First it will enhance the slime 
coat on your fi sh, which will remove all parasites and give your fi sh a 
fi ghting chance. Then we have another additive, which the parasites 
attach themselves to as a false host and are then naturally removed 
through your protein skimmer or mechanical fi ltration system. 
   Check out our website for our other fi ne products. We also have 
distributors in Canada and the UK. Go to our website for more info. 

www.chem-marin.com 
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Ph: 570-654-0298 • chemarin@verizon.net • Fax: 570-654-1968
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Dreyfus, who has long been an ambassador for ocean issues
in California, as well as fashion designers Lela Rose and
Vena Cava, beauty and cosmetics company Chantecaille
and metalsmith and home décor designer Michael Aram.
The campaign is a unique pairing between ocean scientists
and fashion and design industry leaders committed to using
coral-inspired alternatives in their collections.

Andrew Baker, Ph.D., is a coral scientist and professor at
the University of Miami who has recently been awarded a
prestigious Pew Fellowship to develop cutting-edge tech-
niques to explore the tolerance of corals to the effects of
global warming. Baker acknowledges the need for scientists
and fashion and design leaders to work together saying:
“Corals around the world are in jeopardy, and urgent action
is needed to stem their decline. With the fashion industry
and scientists uniting, we have an opportunity to reduce
consumer pressure on corals and raise awareness of the
global threats they face from climate change, overfishing,
habitat destruction, pollution and disease.”

While marine aquarists with reef tanks are intimately
aware of the living and delicate nature of corals, to many
others these complex and ecologically important animals are
falsely thought of merely as colorful stones or decorative
accent pieces. With 2008 designated the International Year
of the Reef (IYOR), many groups and organizations are
working to combat these threats by addressing the miscon-
ceptions surrounding both deep- and shallow-water corals.

Consumer Responsibility
Fortunately, the aquarium industry is already making a

concerted effort to use sustainable corals. By using aquacul-
tured and tank-raised corals, some responsible aquarists are
attempting to protect living corals by allowing them to
remain in their watery habitat. Conservation organizations
such as ReefCheck are working for a sustainable marine
aquarium trade through science-based management, con-
sumer education and research on coral reef rehabilitation.
By being an informed hobbyist and asking your marine
supplier for in-depth information about your corals, you are
taking steps to keep your aquarium healthy and vibrant,
while also encouraging industry leaders to stock and sell
more tank-raised species.

In a similar vein, Too Precious to Wear hopes to inspire
the fashion and design industries to create coral alternatives
that leave marine life in the ocean.

Right: Pictured is a colony of
Corallium rubrum. Its brilliant
red coloration makes it
extremely popular in the jewel-
ry industry. Thus it commands
high prices and has been over-
harvested as a result. 

Below: This close-up clearly
shows the individual Corallium
rubrum polyps emerging to
feed.
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Red Alert!
Commercial harvest to satisfy demand
for Corallium has reduced colony size,
density and age structure to small,

immature groups that are worthless to the trade.
Extraction has also lowered reproduction of this
species and has decreased its genetic diversity.

Research indicates that removal of red and pink
corals for the global trade has reduced the base
diameter from up to 10 centimeters to 2 centime-
ters. And because these corals grow at rates of
only .24 to 1.5 millimeters per year, they are
extremely long-lived. In addition, they do not
reach maturity until they are seven to 12 years
old, so once wiped out, especially at a young
age, there is virtually no chance for recovery.
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Corallium Corals
Red and pink corals (Corallium spp.) have been fished for more

than 5,000 years in the Pacific and the Mediterranean and have
taken on mythical properties in many cultures. Some believe that
the animals promote fertility and energy, and pacifiers made from
coral were once given to children to ward off evil spirits.

In the past two decades alone, red and pink corals have shown
serious signs of decline. The United States, the world’s largest
documented consumer of Corallium, has placed significant pres-
sure on these threatened animals and has imported 26 million
pieces from 2001 to 2006. The rarity of these precious corals con-
tributes to their coveted status, with finished pieces of jewelry and
art ranging from $20 to $20,000.

Common Goal
Luckily, several companies have already taken steps to ensure

the materials they use do not endanger these ancient animals.
Tiffany & Co. removed red coral from its product lines as part of
a wide-ranging sustainability initiative that includes using gold
from environmentally friendly mines and a conflict-free diamond
policy. Tiffany & Co. Chairman and CEO Michael J. Kowalski
said, “We decided to stop using real coral in our jewelry over six
years ago and feel that there are much better alternatives that cel-
ebrate the beauty of the ocean.”

Connecting the Dots
While red and pink corals are the most valuable species in the

jewelry industry, many other corals are removed for home décor.
Currently, the United States annually imports approximately 129
metric tons of dead coral for home decorations and curios. Most
of these corals are shallow-water species. However, scientists are
finding that shallow and deep corals may have a much more
intrinsic relationship than previously thought.

Alberto Lindner, Ph.D., a scientist and professor at the
University of San Paolo in Brazil, revealed new research in
February at the annual meeting of the American Association for
the Advancement of Sciences that showed that the second most
diverse group of corals — stylasterids or lace corals — evolved in
the deep sea and eventually “invaded” shallow-water habitats.

This is just one example of the close relationship between shal-
low- and deep-water corals, and is one of the reasons Too Precious
to Wear is focusing on increased awareness and stronger protec-
tion for all the world’s corals.

Examples From Industry
In searching for examples of coral-inspired home décor items

that do not harm the “rain forests of the ocean,” as coral reefs are
commonly called, Too Precious to Wear began working with
designer and metalsmith Michael Aram. Aram is keenly attuned
to the fragility and beauty of corals. His Coral Reef Collection is
an entire line of coral-inspired bowls, candleholders, cutlery and
serving trays made of hammered steel and lacquer.

Aram’s website says: “In ancient times, coral was believed to
have protective powers, soothe fears and tensions, and encourage
positive ways of living together. What could be a better symbol to
have in your home than that?”

Industry giant Pottery Barn is also working with Too Precious
to Wear to stress their decorative casts that reveal the natural
beauty of true coral by using resin instead.

Top: The interconnectedness of shallow- and deep-
water corals is much stronger than previously
thought. Thus, impacts on one species such as C.
rubrum may have a domino effect on other species.

Below: Coral jewelry is popular in fashion and design
circles. Finished red coral jewelry and artwork can
command prices ranging from $20 to $20,000.
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The beauty industry is also jumping
on the responsible coral bandwagon.
Just last year, Chantecaille Beauté
introduced a limited-edition coral com-
pact designed by Jay Strongwater.
Portions of the proceeds from the sales
of these supported the Pew Institute for
Ocean Science’s Reefs of Hope project.

Sylvie Chantecaille, owner and
founder of Chantecaille Beauté, said:
“As designers and innovators our cus-
tomers look to us for ideas and infor-
mation. When we are creating our

products, we have an excellent oppor-
tunity to help preserve rather than
harm our natural environment. If we
are not careful, we may love precious
corals to death. The impact would be
much greater than losing an accessory
or a design idea; we would lose a vital
part of a healthy ocean.”

A key step to ensuring the future
survival of these deep-water animals is
national and international monitor-
ing and trade protection. Current
legislation in the U.S. does not

include meaningful measures to ensure
adequate monitoring of traded coral.

Patty Debenham, Ph.D., director of
Too Precious to Wear, said policymak-
ers have an opportunity during the
IYOR to make coral conservation a pri-
ority. “The time for coral conservation
is now. A strong United States Coral
Reef Conservation Act that includes
specific language about overfishing and

trade will go a long way toward protect-
ing corals from human impacts.”

The Convention on International
Trade in Endangered Species
(CITES) is an international mecha-
nism that could provide much-needed
monitoring of the Corallium trade.
Red and pink corals are the most
widely traded and valuable of corals,
and despite others being listed under
CITES — Corallium is noticeably
absent. Too Precious to Wear will ask
member countries at the Convention,
considered to be one of the more effec-
tive environmental treaties, to list
Corallium under Appendix II at its next
Conference of Parties (COP) meeting.
This will require the international
trade to be carefully regulated via a sys-
tem of import and export permits.

Debenham says: “CITES provides a
powerful tool for improving environ-
mental management without discour-
aging ecologically sound trade. An
Appendix II listing gives both producer
and consumer countries the responsibil-
ity to ensure that [their] coral trade is
sustainable. It is imperative that we sup-
port this listing at the next Convention
of Parties in Qatar in 2010.”

For more on Too Precious to Wear,
go to www.tooprecioustowear.org. For
more on IYOR, visit www.iyor.org.
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Corinne Knutson coordinates
communications and outreach
for SeaWeb’s Coral Program.
As part of this program, she works on Too
Precious to Wear, a new campaign to pro-
tect corals. Her previous writing experience
includes articles for The Nature Conservancy,
Honolulu Magazine and Honolulu Weekly.

Red and pink
corals are the
most widely
traded. ”

“
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I
t took incredible persuasion on my part to convince
both my mother and father to let me travel to Brazil on
my own. I was still a baby in their minds, even though
I was 16 years old. Naturally, I thought I was an adult,

ready for anything the world had to offer.
I was not a problem child, I argued, so why not allow me

to go to Brazil? My father responded that most kids my age
went on vacation to a relative’s home in another state, not
all the way to another country like Brazil. Ultimately, my
father relented due to the intervention of my grandparents,
the assistance of my mother and my own tenacity.

My First Brazil Trip
My purpose in going to Brazil was to collect tropical fish

and one fish specifically — discus (Symphysodon spp.). I
was successfully keeping and breeding these fish and want-
ed new blood.

My problems in planning the trip were gargantuan,
although I never discussed them with anyone. To start
with, I could not speak Portuguese (the language of Brazil).
And I had never fished for nor collected tropical fish.

Furthermore, an accident when I was a baby left me
with a phobia: On my first trip to the beach I received a cut
to my right palm that required 10 stitches to close. This
incident created a fear in me that kept me from learning to
swim. But even with all my reservations, I still forged
ahead.

System Shock
When I finally arrived in Manaus, the capital city of the

Brazilian state of Amazonas, I was euphoric. My wish had
been achieved. I was able to speak fluent Spanish and
approached the first cab driver. (Portuguese and Spanish
are similar, but they are also dissimilar, especially in regards

Baby oscars show a lot of promise.
They begin life as inquisitive little
characters and eventually grow to
be some of the most personable
aquarium fish.

Every aquarist has seen an oscar, but only
those who keep this extraordinary fish get to
witness its interesting and engaging behavior.
By Tony Silva 
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to pronunciation.) But I couldn’t
understand a word. My review of an
English-Portuguese dictionary proved
useless.

Fear soon began to overwhelm any
euphoria I might have been feeling. I
sat on a bench at the airport as copi-
ous amounts of sweat emanated from
my body — the heat was stifling. I sat
there reflecting on my next move.
Should I return home defeated? As I
pondered my situation, someone sat
next to me on the bench. It was an
elderly woman who struck up a con-
versation. When she realized I could

Water
Conditions
Oscars in the wild come from

varying water conditions; I
have found them in somewhat

hard and alkaline water and also in soft,
acidic water.They readily adapt, and wild
populations in Florida can be found
thriving in hard, alkaline water and even
in canals where there is some salt intru-
sion.This flexibility means that they will
thrive in most water conditions.
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not understand, she slowed the speed
of her speech. Like déjà vu, the words
became clearer; I could understand
enough words, which bore similarity
to their Spanish counterparts, to deci-
pher what she was saying.

During the next two hours, she
taught me several handy Portuguese
phrases. I quickly learned how to
request that someone speak slower, to
repeat what they were saying or to let
them know I didn’t understand.
With renewed confidence I
checked into a hotel and made it
to the market. In the market I
sought out fish vendors. I found
cichlids that were being sold as food
and attempted to find common
names. A common name and a photo
would lead me to the discus I was
looking for.

Cracking the Code
The first cichlid I encountered was

a familiar aquarium inhabitant — the
oscar (Astronotus ocellatus). The fish
was called acará açu. Acará was the key
word. Discus were called acará discu,
or disc-shaped cichlid. Over the next
couple of decades I would encounter
the oscar in many other areas of
Brazil, as well as in Paraguay,
Argentina and Florida. The oscar is
the star of this article.

Natural History
Jean Louis Rodolphe Agassiz for-

mally described the oscar as Lobotes
ocellatus in 1831. The genus Lobotes is
entirely marine, and Agassiz believed
the specimen he used to have been
collected in the Atlantic Ocean. The
species was subsequently placed in the
genus Astronotus, which was originally
believed to be monotypic.

The oscar is known for its bright colors and cute demeanor when a juvenile,
but it will outgrow a small aquarium and bully other aquarium inhabitants.
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Feeding
For many years, it was
believed that oscars would

only accept live food.This was
true initially with wild fish, but

with patience, one could convert them
to a prepared diet.Tank-raised oscars read-
ily accept prepared foods, pellets and
when young, even flake foods.

These foods are much more nutritious and
lack the parasite loads of feeder goldfish,
guppies, shiners and minnows that once
formed their staple diet. Prepared foods
should contain some vegetable matter.
Dissection of oscars for sale in Amazonian
markets has shown me that they feed
heavily on plantivores and thus obtain a
secondary benefit from the plant matter.

I have also found bits of palm fruit, which
fall into the water and form a significant
component of the diet of many Amazonian
fish, in the gut of oscars. Indeed, I have
had oscars that have eaten acerola berries
with brio.
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Astronotus ocellatus has a large
range that extends from the Orinoco
River south to the Rio Paraguay; the
oscar’s range countries include Brazil,
Guyana, Suriname, French Guiana,
Colombia, Perú, probably eastern
Bolivia, Paraguay and Argentina.

Oscars are benthopelagic (bottom
dwelling). In their natural habitat the
water parameters are broad. I have
found them in water with a pH as low
as 5.6 and as high as 8.0. They prefer
a temperature range between 75 to 80
degrees Fahrenheit, though they seem
capable of tolerating far cooler water,
especially in the short term.

I have collected the distinctive
Astronotus crassipinnis — it is darker,
lacks the diagnostic ocelli of A. ocella-
tus and has vertical stripes — in

northern Argentina in water that had
a high pH, was hard and had a tem-
perature of 64 degrees. I have also
fished adults from water that could be
described as liquid rock in the Miami
area of Florida, where oscars have
been introduced. The lowest water
temperature that I have recorded in
Miami was 57 degrees, although the
apparently lethal temperature for
oscars is below 55 degrees.

Florida “Invaderglades”
The introduced Florida population

illustrates the hardiness and adapt-
ability of this species. The original
specimens were deliberately released
in the 1950s. The species has since
spread, partly by moving along inter-
connecting canals on its own and
partly through being released by
anglers. Oscars are found in no less
than six counties in South Florida,
including marginalized habitats.

Oscars are not uncommon in the

Temperature
The temperature of the water
is also not a significant factor

with oscars.They thrive in
ponds and canals in Florida

where water temperatures can drop
into the high 60-degree-Fahrenheit range.
I find that they do well at a range of 75 to
80 degrees, which is possibly lower than
what most recommend. At this tempera-
ture their metabolism is slightly reduced
and thus their consumption of food —
and the consequent waste — is less.
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Everglades and nearby areas. Only a
few months ago a friend of mine
fished 10 out of the water during a
two-hour stint from a small canal in
front of his house. The following
weekend my son and I caught an
equal number. We collected them

using moistened bread balls!
That same day we caught several

Clarias catfish. The introduced oscars
look similar to wild specimens from
Brazil. They appear drably colored in
comparison to their selectively bred
aquarium counterparts.

Oscar Care Concerns
Whether one keeps the wild types

or any of the aquarium mutations cur-
rently being mass produced, several
important husbandry points need to
be kept in mind:

1) Oscars are large fish with insa-
tiable appetites. They quickly pollute
the water they are kept in. This means
that filtration must be optimal, water
changes must occur frequently and
overfeeding must be avoided.

2) Oscars may be very cute and
personable when they are small, but
they grow quickly. In a community
tank they will eat other fish. As adults,
they require large accommodations.

3) Though they are widely tolerant
of variable water conditions, they do
best in water that is neutral and on the

All oscars appreciate good
water quality. They will not
thrive without larger tanks,
frequent water changes and
good biological filtration.
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The primary component in
oscar care is good water
quality. They will not thrive
in water that is polluted or

in tanks where the biological
filtration is not working. Large

tanks, excellent filtration and large,
frequent water changes are important
for these fish to be healthy.

Baby oscars are inquisi-
tive and energetic, but
adults may quickly turn
on tankmates.

Oscar 
Care 

Secret 
#1
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warm side. With oscars I have found
cool water that is not sparkling clear
leads to hole-in-the-head disease.

4) Their diet will need close moni-
toring. Live goldfish are the staple of
many, but they do not provide a bal-
anced diet (unless the fish are fed a
good flake food before being offered as
prey). My recommendation is to avoid
live fish, as they may harbor parasites.
Instead, feed oscars a good pelleted diet
that is supplemented with frozen food
and an occasional worm for a treat.

5) If you are going to breed these
fish, plan ahead. The fry are always
hungry and grow quickly. Suddenly
being confronted with thousands of
fry that need tank space can be a
nightmare. Incompatibility can be a
problem, so have a tank ready to sep-
arate the sexes if they start to fight.

6) If you are going to keep a single
oscar for a pet, remember that oscars
are destructive and may best be kept
in a bare tank. One of my wild oscars
not only pushed a submersible heater
out of the tank, but it also tore apart
the filter. Gravel and stones may
quickly be rearranged. I was able to
keep the heater in place by using sili-
cone to seal a section of egg crate to a
corner of the tank; in this protected
corner I inserted the heater.

Based on some of the husbandry
issues, some might ask themselves:
Why would anyone want to keep
oscars? They have personality. Many
become accustomed to being petted
like dogs. I even know of individuals
that have been taught to pull a string
attached to a bell. And their entire
spawning cycle provides a tremendous
insight into cichlid courtship.

If you feel you are capable of pro-
viding these large cichlids with suit-
able accommodations, purchase some.
Or better yet, come to South Florida
in spring or summer and collect some
fry for yourself.

Oscars do well in empty
tanks, and one can
become a pet in the com-
plete sense of the word —
some even allow them-
selves to be petted. I had
one that would pull on a string attached
to a bell to attract my attention when I
entered my fish room. Rewards for this
behavior encouraged it, and visiting
aquarists delighted in its behavior.

Oscar 
Care 

Secret 
#2
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F
or the last couple of years I have been agonizing
over what kind of a tank I wanted to build for
myself. I am the chief engineer for MonsterTanks,
a custom acrylic aquarium fabricator. We make

everything from little partitioned betta tanks to 8-foot
giants that weigh as much as a Toyota.

I considered L-shapes, room partitions and wall mounts,
among other designs. I could build virtually any shape and
size imaginable. But nothing seemed quite right — until the
aquarium gods whispered in my ear.

It came to me one evening. I began feverishly sketching
designs in an attempt to try and capture the inspiration on
paper. I imagined vertical interconnected neighborhoods
clustered around a central waterfall — a walk-around tank
with hundreds of different scenes depending on where the
viewer stood.

Chambers for plants, territories for fish to discover and
defend and a tall central tower, with water sheeting down
its sides into the surrounding compartments. I sketched
until 4:30 in the morning. Finally, I forced myself to go

bed, not so much out of exhaustion as being overwhelmed
by a flood of ideas.

An hour and a half later, my mind still on fire, I head-
ed to the shop with sketch in hand. I started with a 2-by-
4-foot base, about the size of the coffee table that stood in
front of my sofa. That is where I would put my new tank.

Central Tower
In the center of the base, slightly offset, I fabricated a

tower 30 inches high, 28 inches wide and 8 inches from
front to back, an elegant monolith that would be the cen-
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Designing a

The Crystal Falls aquarium, designed by the author, is
anything but typical. Its odd shapes and interconnected
chambers are unique in aquarium design.

Wouldn’t it be cool if you
could have multiple flow
levels for the waterfall.”

“

Be prepared for fireworks
when fanciful ideas become
new tank designs.
By Allan DziejmaDREAM
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tral focus of the system. Ordinarily, I
would use half-inch thick acrylic for
such a high wall, but quarter-inch
stock would do just fine because this
tower would be surrounded by a 20-
inch-high cluster of chambers.

The effective stress was equivalent
to the 10-inch difference in heights.
Not only did it save weight, but it pro-
duced a really elegant box. The 720
square inches of waterfall would also
provide as much cooling area as the
surface of a 300-gallon tank.

I wanted completely open tops
with no ledges or braces to break the
flow of water. The multiple corners of
the outer chamber wall added signifi-
cant strength to the overall design.
Ordinarily, a tank this size would
require cross and edge braces. I opted
instead for interior braces with 3-inch
holes that were both decorative and
functional. Five braces in all were
needed, but with the various surface
reflections it looked as if whole rows
of braces were present.

Feeding Tubes
An interesting challenge involved

how to handle floating food in the
central tower with surface water flow-
ing over the sides. Our managing
director suggested open-bottomed
tubes ending just below the surface of
the tower water. As a result, food
could be dropped into the tubes and
would wait there until discovered by
tower residents.

I attached a media box to the tower
to house a filter and pumps. It provid-
ed easy maintenance access — no
more bending and squatting and haul-
ing a 30-pound canister out from
under the tank to the sink for clean-
ing. The media box provided a natural
break point for the outer chambers.
This created an 8-foot swimway sur-
rounding the central tower.

Triple Flow Levels
Our field engineer commented,

“Wouldn’t it be cool if you could have
multiple flow levels for the waterfall?
A gentle nighttime flow would be
completely silent. A moderate flow
would run for most of the day and
evening. And a vigorous flow would
run a couple of hours each day to stir
things up.”
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In our stockroom I selected two
workhorse submersible pumps to push
water from the media box up into the
tower — a 782 gallon-per-hour
(GPH) Rio 2500 and a slightly small-
er Rio 1700 rated at 642 GPH. A 30-
inch head would cut those flows by
about a third, but even the smaller
pump would produce a continuous
sheet of water moving silently down all
four sides of the central tower into the
surrounding tank areas.

If the smaller pump was used by
itself, some backflow through the larg-
er pump would moderate the flow fur-
ther. Operating both pumps simulta-
neously provided a nice torrent.

Timed Control
How did I decide to control the

pump combinations automatically? An
X10 remote controller with program-
mable timer would do. It let me sched-
ule two on and two off events daily for
four independent devices. It also let me

®

Made in the U.S.A.

1-877-4-ALGONE • www.algone.com

Before Algone*…
…After Algone*!

Guided
Falls
The falls effect looked
great, but I wanted
some way to tune it to

direct more or less flow to the various
compartments. To accomplish this, 
I came up with the following solution:

• I milled some 3⁄8-inch rods with a
groove just wide enough to accommo-
date the tower walls.

• I changed the position of these con-
trol rods around the top of the tower to
block small sections of the falls and to
increase the flow of water to the
remaining sections.

• I spent hours tweaking the milled
channels back and forth, watching the
resulting patterns of vertical drop and
underwater bubble patterns that result-
ed. A slide here and there and whole
new currents were set up.

This longnose hawkfish (Oxycirrhites typus) would do well in a tank like
Crystal Falls. These fish prefer to hide and love to hang out in caves, perches
and overhangs. With all of the different areas provided in this tank, this fish
would surely find a comfy spot.
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A Pictured is the author’s control rods
that are used to regulate water flow
from the central waterfall tower.
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manually switch devices on or off
from anywhere in the room. Two cir-
cuits were used for pumps and two
circuits were used to automatically
control lighting combinations.

I mounted the pumps at the bot-
tom of the filter media box with their
outflow tubes passing directly through
holes in the wall of the tower. There
would be no maze of tubes and pipes

and fittings to wrestle with or keep
clean. By directly passing the pump
outflow tubes through the tower wall
I could maximize flow and minimize
complexity. A plastic divider plate sat
on top of the pumps, and the mechan-
ical and chemical filter media sat on
top of the plate, making it easy to
clean. Elegant, yet simple.

A 10-inch drop from the top of the

Schooling fish such as these Banggai cardinalfish benefit from having multiple
areas to explore. The separating barriers in a tank like Crystal Falls may make
schooling behavior hard to replicate in actuality.
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The central waterfall coming off of the tank’s main tower serves to oxygenate
the water throughout, and it provides the equivalent cooling area of the sur-
face of a 300-gallon aquarium.

AL
AN

 D
ZI

EJ
M

A

50 JULY 2008 • fama FishChannel.com

046x055 Design0807EMCJj.qxp  4/17/08  1:12 PM  Page 50



046x055 Design0807EMCJj.qxp  4/17/08  1:12 PM  Page 51



52 JULY 2008 • fama FishChannel.com

tower to the water surface in the surround-
ing chambers provides both great water flow
and aeration. The tower walls guide the
water flow into the surrounding tank areas
virtually without sound. The effect was
exactly what I was hoping for.

Chamber after chamber, I laid out parti-
tions around the central tower. I created
spaces large and small, short and tall — I
was after visual richness and the basis for
forming neighborhoods for the residents.
The tank would hold just more than 100
gallons, but it offers the spatial diversity of a
tank 10 times that size.

Automatic Top Off
When the tower was filled to its full 30-

inch height the water level in the surround-
ing chambers would drop a few inches. I
wanted a water leveling mechanism that
would restore the outer water level without
risking 10 gallons of overflow spilling onto the floor in the
event of a power failure. A small bulkhead fitting on the
side of the overflow box would do nicely.

I ran a hose to a 25-gallon reservoir in the bottom of the
stand to hold overflow in case of a power failure. But how
would I maintain the water level in the main tank when the
power came back on? A small return pump sitting in the
reservoir and continuously feeding the overflow box would
do the trick without elaborate sensing devices. Again —
simple and elegant.

Lighting
I wanted a system that provided brilliant illumination of

the various chambers without the hassle of a high-tempera-
ture source. Because the light delivered varies as the inverse
of the square of the distance between light source and water,
I needed to bring the light down to just a few inches off the

surface over the chambers to accomplish this goal.
With the fluorescent tubes 12 inches above the center of

my 20-inch chambers, I could deliver 12 times as much
light as a metal halide fixture mounted 12 inches above the
top of the tower. With four 3,650-lumen, 28-watt tubes I
could effectively deliver 50 percent more light than a
110,000-lumen, 1,000-watt metal halide bulb with almost
no heat transfer.

I selected both 10,000K and actinic fluorescent fixtures
with 4-foot lengths and low profiles. I wanted the light fix-
ture to virtually disappear. That meant mounting every-
thing at eye level in a 11⁄4-inch-high black light box. With
the complexity of the chambers and the glow of the seams,
the black acrylic just about vanishes into the scene.

A problem I encountered when trying the lighting out for
the first time was that the portion of the central tower above
the light boxes was poorly illuminated. I considered my

The geometry of the author’s custom aquarium is hard to grasp from pic-
tures alone. The various compartments are linked together with small,
circular openings, thus allowing fish and other animals to move around
and explore the various interior spaces.
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lighting options for the top of the
tower. I didn’t want to break the dra-
matic look of the clean rectangle of
water overflowing the tower’s sides.
Then it came to me like a light bulb
going off in my head. A bottom light
built into the stand and centered under
the tower would solve the problem. It
provided just the right effect and was
completely invisible.

I set my X10 Timer to turn on all
the lights in midafternoon, automati-
cally switch to bottom lighting only at
the end of the evening and go to com-
plete darkness at bedtime. I could vary
this at the touch of a button from a
small remote control beside my sofa or
another controller at the entrance to
my living room.

Crystal Falls
For weeks the staff referred to my

project as “the tank.” As people
walked by our shop door and saw “the
tank” being constructed, small crowds
gathered to gawk. No one had seen
anything like it — we had a winner.

It was decided we needed a better
name for “the tank,” so our managing
director christened it “Crystal Falls.”

As the various design issues sur-
rounding Crystal Falls were resolved,
it became clear we had hit on a whole
new family of innovative aquaria.

Various base sizes from 20 by 20
inches up to 30 by 60 inches or even
larger created endless possibilities for
chamber and tower configurations.
Front- and side-viewing designs,
multiple towers, three or four tiers,
steps, guided falls, air and water pass-
throughs — the possibilities were
limited only by our imaginations.

I took Crystal Falls home and intro-
duced my community of angels and
sailfin mollies to their new home. It all
became worthwhile as they explored
the complex spaces and laid claim to
this area or that as their preferred turf.

To see more pictures of Crystal
Falls, visit www.MonsterTanks.com.

www.saltwaterfish.com
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Thousands of Fish, Coral and Invertebrates available right now
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Detailed online information about your animals
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(772) 462-0203

Alan Dziejma is the chief engi-
neer for custom acrylic aquarium
manufacturer MonsterTanks.com.
He has kept tropical and marine tanks of his
own for more than 30 years. He was award-
ed the 2007 Book of the Year Award from
the British Arts Council for his second novel
The Lorelei Effect.

Oddly shaped fish, such as these discus,
may have a hard time in custom setups
with special openings between compart-
ments. Keep this in mind before you
construct or purchase such a setup.
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After a visit to the Hawaiian island of Lanai, I
became inspired by the uniqueness of the intertidal
environments that I found in the tide pools near
Hulopo’e Beach. Along the southern stretch of the
bay, several hundred yards of jagged volcanic rock sat
just between the high- and low-tide lines, creating
countless pools when the tide receded.

What fascinated me about these tide pools were
the density and diversity of macroalgae, the influence
of the tide cycles on the growth forms of these algae
and the number of cryptic and juvenile fish taking
sanctuary in these pools.

Numerous species of algae, including Caulerpa
spp., Padina spp. and Codium spp., densely covered
the volcanic rock surfaces of the pools, offering a
food source and shelter to a variety of blennies, gob-

Pooling Your
Resources
Overcome the “glass-box-with-fish”

syndrome by constructing a

dynamic tide pool refugium in

your own fish room.

By Steven Bitter
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ies and damselfish, as well as juvenile squirrelfish, butterfly-
fish and tangs. It seemed that the more I searched the tide
pools, the more species I uncovered. Green Zoanthus sp.
polyps grew in a shallow crevice no larger than a cereal
bowl, while quarter-sized baby convict tangs (Acanthurus
triostegus) took shelter in some of the smallest pools.

Naturally Inspired
When I got back to the United States mainland, I con-

tinued thinking about the tide pool environment and began
to wonder if I could replicate it in an aquarium setting. I
liked the idea of an aquarium that was designed to have
high and low tides and contained predominantly macroal-
gae. However, it had to be aesthetically exciting and not too
difficult or messy to maintain.

With this in mind, I decided to try and create a marine

planted aquarium that could mimic the fluctuating tide.
The idea was that the tidal flux should be able to replicate
the growth of various macroalgae living above the tide line;
I was interested to see if, like freshwater vascular plants, any
algae would exhibit alternative growth forms when partial-
ly emerged.

Early on, I had considered isolating the plant tank as a
true biotope-style aquarium and thought I might attempt
to genuinely replicate the tide pool environment as closely
as possible. However, I ultimately decided that a planted
refugium attached to my 80-gallon reef system, with the
addition of a functional low-tide cycle, was the best idea.
After all, the reef could certainly benefit from additional
nutrient export from macroalgae growth and plankton pro-
duction. But I also anticipated, from my freshwater plant-
ed tank experience, that a planted macroalgae tank might

Giant green anemones (Anthopleura xanthogrammica)
are ubiquitous in the tide pools along the western
coasts of the United States and Canada. These
anemones make great tide pool refugium animals.
They grow slow but can live to be more than 80 years
of age. This species is capable of growing to a height
of nearly 1 foot, a column width of about 61⁄2 inches,
with a crown of almost 10 inches.

Right: Coastal tide pools represent the ocean’s bounty
in microcosm. These miniature worlds host everything
from hermit crabs and anemones to temporarily
stranded fish and the occasional octopus. Our aquari-
ums present unique opportunities to recreate the fas-
cinating dynamics of these natural systems.
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soon require significant nutrient fer-
tilization if set up on its own.

Macroalgae can grow very quickly
by using lots of nitrogen, phosphorous
and potassium, and I was not excited
about the additional chore of micro-
managing nutrient levels in a plant
tank that had no other form of nour-
ishment. If I connected the tide pool
to a system full of animals, the plants
would be able to benefit from their
waste products and the constant influx
of fish foods, hopefully easing my own
need to fertilize the plants.

Plumbing
After deciding on a size of 20 by 18

by 18 inches for the tank, the next
challenge was to design the plumbing.
To attach the tide pool to the main
reef tank, I would have to run a dedi-
cated pump to the tide pool from the
sump aquarium below the reef and a
drain back into the sump. This way
the two could share water without
having to interfere with the aesthetic
of my reef aquarium.

To accomplish this, I had a custom
Lee-Mar Aquarium built with four
holes in the back wall. A set of three
parallel holes runs horizontally near
the top, with the center hole slightly
larger than the other two. The fourth
hole is located about 8 inches above the
floor of the tank and off to one side.

The idea behind this hole pattern
was to have two return lines from the

sump and two drains going into the
sump. The upper drain would be
unrestricted and would gravity drain
directly to the sump. An external
Durso-style overflow pipe would
reduce noise. The second drain would
tie in to this first pipe, but it would
have a gate valve restricting the rate of
drainage; this would ensure that when
the pump was on that the tank filled
faster than the lower hole drained. It
would also control the speed that the
tank went from “high tide” to “low
tide” once the pump was turned off.

The back of the tank was painted
black, and the rest of the plumbing
was installed. On the return line, I
chose to include a SCWD wave-mak-
ing device in an effort to mimic wave
movement in a real tide pool. Even
though this switching current proba-
bly can’t truly replicate the wave
action found in natural tide pools, I
suspect that it allows for better nutri-
ent distribution by randomizing the
path of water movement.

Other Aspects
For substrate I decided to use

CaribSea’s Tahitian Moon black sand.
When freshly washed and added to
the aquarium, this sand sparkled and
looked absolutely beautiful. However,
because of the various biological
processes taking place on the live rock,
I anticipated bits of white substrate
and detritus accumulating over time.

In the high-tide phase all the rocks are covered, thus allowing algae to grow
on the sometimes exposed surfaces. This provides crucial water exchange
with the rest of the system.
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To combat this, I planned to siphon
out the uppermost layer of substrate
occasionally and rinse it in clean salt-
water, decanting the floating organic
matter. Stirring the sand also keeps it
looking more uniform, but this black
sand is difficult to keep completely
clean and black.

For light I selected a clamp-on
150-watt HQI metal halide fixture.
Given that this aquarium was to be
used for nutrient export, I didn’t want
light to be a limiting factor. There are
drawbacks to metal halide lighting,
the biggest of which is heat. However,
the heat was less of an issue, because
there is a one-quarter horsepower
chiller on the system and fans for
evaporative cooling. The fixture also
didn’t cover the top fully, and I liked
the idea of being able to view the tank
from the top.

Once the plumbing was in place
and attached to the sump, I leveled
the aquarium and put the substrate
inside. I filled it up to the low-tide
line to ensure that the plumbing did-
n’t leak and then plugged in the pump
to increase the volume to high tide.
The tank stayed filled at high tide
without overflowing for about 20
minutes, but when the pump was
unplugged, it began to drain back to
the low-tide line — the tidal mecha-
nism was going to work!

Adding Live Rock
The next day, I added about 15

pounds of cured live rock, arranging
the various pieces such that some of
the rocks sat above the tide line at low
tide, but would be submersed when
high tide began. I was not entirely
sure if this was a good idea, consider-
ing some of the more interesting
smells that sometimes can be associat-
ed with live rock.

However, I was willing to try it for a
little bit to see what happened, and as
it turned out there was never any real
odor caused by the rock protruding
from the water. I also wanted the rocks
to sit directly underneath the output
nozzles to ease some of the splashing
during each initial tidal increase.

Algae
The rockscape was in, and the tides

were functioning nicely. It was time to
plant the tank with algae. I soon
found, however, that very few marine
plants were available in the local mar-
ket. I avoided mail ordering it for two
reasons. First, I could not find many
of the species I wanted, and second, I
have found that many macroalgaes do
not ship very well.

So, I assembled the few species I
could find. Among them were minis-
cule amounts of three macroalgaes:
Ochtodes sp., Botryocladia sp. and

After each low-tide phase the pump is turned on by a timer, which causes a
quick rush of nutrient-rich waves and beginning high tide.
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Dictyota sp. I also acquired a few por-
tions of both red and green feeder
algae, which is sold as Gracillaria sp.

Despite its ready availability, I
decided to avoid Caulerpa spp. at first,
given its potential for incredibly rapid
growth. I had seen it overgrow differ-
ent corals and algae in the past, so I
was hoping to let the aquarium fill in
a bit first with other varieties and then
possibly introduce Caulerpa if I could
find an interesting species.

I also was able to obtain a man-
grove (Rhizophora sp.); given the deep,
fine substrate in the tank, I thought
that the mangrove would do quite
well. Mangroves can grow into enor-
mous trees, but I knew that it would
take a long time to outgrow the sys-
tem, and it could be transplanted if it
grew too big. I planted the mangrove
so that at low tide its growth tip
would be exposed to the open air, but
submersed at high tide.

My thought was that exposure to
atmospheric air would allow the man-
grove better access to dissolved carbon
dioxide and more direct light. I really
have no idea if this fluctuation
impacted its growth rate, but I suspect
that it more closely replicates the nat-
ural environment of tidal lagoons and
mangrove forests.

Keeping Tabs
The two Gracillaria spp. filled in

the aquarium nicely, and I was imme-
diately pleased with the results. Over
the course of the next week, I noticed
growth from all of the algae. On day
five, the plumbing had developed a
biofilm and was not causing so many
microbubbles in the tank.

The mangrove had developed visi-
ble growth along its tip, and the
Ochtodes and Gracillaria were both
exhibiting “pearling,” the outgassing
of oxygen bubbles as a byproduct of
photosynthesis.

Despite the seeming early success,
it was difficult to keep the Gracillaria
in place, given that it normally grows
free-floating. I did not want the algae
tumbling about in the tide pool,
although in hindsight that may have
been interesting. I stuck it into various
rock crevices and even tried gluing it
in an attempt to get it to attach, and
for the first two weeks this was an
ongoing battle. Also, the Dictyota sp.
that I had added seemed to respond
poorly to the extremely bright light, as
it bleached and broke free of the rock
it was anchored to and disappeared
behind the rocks.

However, the Ochtodes was still
growing very rapidly, and the man-

This is the tide pool refugium three months after set up and pictured here at low
tide. Note the large amounts of purple Ochtodes sp. and red Meristiella algae
growing on the rocks above the tide line.
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grove had sprouted its first leaves. I had also been success-
ful in locating some more algae for the aquarium. At one of
my local aquarium stores, I had been fortunate enough to
find a large chunk of the broad-leafed algae Meristiella, and
when receiving a coral
shipment at Aquatouch
(my place of employ-
ment) I found some small
pieces of an unidentified
red algae and brown
Padina sp. Additionally, in a box of live rock from the
Caribbean, I found a few small flower anemones and decid-
ed that, if they survived, these would be rather harmless
and colorful additions. After just two weeks, the aquarium
looked much different than it had originally, and I was very
pleased with the progress.

Weeks Later
During the following weeks, the Gracillaria continued

to struggle. I had hoped to be able to culture this algae for
its aesthetic and food value, but in the end it just broke
loose and did not prove to be an appropriate plant for the
tide pool refugium. However, in the two weeks before it all
finally died out, I did observe interesting compact growth
forms where it met the tide line. And in the weeks that fol-
lowed, I was having more and more success locating more
algae. A beautiful Sargassum kelp had arrived, as a single
leaf, on a rock full of Ricordea mushroom anemones, and I
had found a few more hitchhiker algaes on different live
rocks and coral substrates as well. Almost all of them began
to grow like wild.

Five Weeks After Setup
After five weeks, I finally felt that the existing algae had

filled in enough to add a small amount of Caulerpa racemosa
var. peltata. This added a lovely green color to the aquari-
um and contrasted nicely with the brown kelp. Because of
its propensity for sexual reproduction, however, it would be
very unforgiving if not pruned correctly.

From this point onward, the algae continued to grow at
astounding rates. It seemed I could not keep the purple
Ochtodes from spreading, as small bits would break off and
land in a crevice, only to begin growing there within a few
days. This became the dominant algae in the system, and
the one I most often had to prune. This was OK since there
is significant demand for it in the trade, and I could easily
find a home for the cuttings.

The mangrove continued to sprout leaves and soon had
to be “trained” away from the halide lamp to avoid getting
burned by the intense heat. Some pruning was required
every week at a minimum to keep the Caulerpa and
Ochtodes from overrunning the other algae in the aquarium.

Nine Weeks In
Around week nine, the tank had filled in nicely, and the

Sargassum kelp had reached the water surface. Other algae
had been creeping above the water surface for some time,
and I decided to extend the duration of low tide from 30
minutes to two hours. I also transplanted some of the algae

to the top of the rock structure to see the responses of each
species to the extended low tide. I wasn’t sure what to
expect from the algae, considering that the halide light
causes intense heat and dry air above the water surface.

Over the course of the
next two weeks, however,
I was shocked at how
well various algae were
able to grow above the
tide line and realized that

the experiment had worked! Ochtodes sp., Meristiella sp.,
Caulerpa racemosa, Sargassum kelp, Padina sp. and even
Zoanthus sp. polyps were not only surviving, but were thriv-
ing and growing above the low tide line, despite being dry
for periods of two hours several times per day.

Tide Pool Drawbacks
There are some drawbacks to owning a tide pool

refugium that should be considered before attempting to
duplicate such a tank. For one, there is a degree of salt
splash associated with the sudden flow of water at the end
of low tide. For this reason, I would not recommend setting
one up next to electrical devices or open outlets (this could
potentially start a fire). The splash also creates creep that
accumulates on the glass and trim of the aquarium, and I
find it needs to be wiped off once a week.

Finally, the water from the tide pool has to have some-
where to drain, meaning that a larger sump than normal is
probably advisable to allow for this periodic influx. This
particular tide pool drains approximately 6 gallons per
cycle, which the 40-gallon sump more than accommodates.

At Three Months
Despite its flaws and the failures of some algae, I believe

that the tide pool served its purpose well. In just three
months the tank had gone from being completely empty to
a full, beautiful and interesting aesthetic that grows and
changes daily. Most reefkeepers would agree, it is not com-
mon to see this type of instant gratification! Not only this,
but the reef display had benefited immensely from the
addition of the tide pool.

Nitrate and phosphate had dropped from low levels (2
ppm and 0.1 ppm, respectively) to undetectable levels with-
in about three weeks, allowing me the freedom to essential-
ly feed as much as possible without worrying about the pol-
luting effects of overfeeding. The influx of various foods
accelerated coral growth, and the fish certainly weren’t
complaining. And there are countless tiny organisms run-
ning about within the macroalgae of the refugium, and
some of these certainly make it to the display to feed the
fish and corals as well as benefit the ecology of the sandbed.
Most importantly, it was fun to make and maintain.

Steve Bitter has worked for three years as a marine
quarantine specialist for Aquatouch Aquariums in
Phoenix, Ariz. He has a bachelor’s degree from the
University of Arizona and has been an aquarium hobbyist for 11
years. His aquatic areas of interest include fish disease, reef
ecology and scuba diving. He aspires to someday work at a pub-
lic aquarium.

There is a degree of salt
splash associated with
the sudden flow of water.”

“
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E
very reef aquarist has dreamt about it, but few do it.
We see the beautiful, glittering corals in our tanks,
and we think to ourselves: “I can make a killing prop-
agating these things. All I need is my own custom

coral propagation setup.”
While few ever try their hand at coral farming, one

Southern California hobbyist by the name of Steve Garrett
has actually done it. Garrett is a hobbyist with an engineer-
ing background who started his custom-built coral propaga-
tion system back in 1997. His system has experienced sev-
eral major overhauls since then, but the intent is still the
same. Like in his original system, he’s primarily propagating
small polyp stony (SPS) corals in his redesigned 20-foot-
long, 4-foot-wide, 14-inch-deep coral farm.

Dr. Wet Thumb
The original system, which took a year to complete

according to Garrett, featured a totally different setup than
his current 20-foot-long uber system. Garrett originally
kept two main tanks, 4 feet wide by 8 feet long by 2 feet
deep with a volume of 450 gallons each, constructed of ply-
wood, fiberglass and epoxy paint.

Garrett wasn’t completely satisfied with the original sys-
tem: “The old system was connected on the shorter side
with a sloping trough. The water started in the first tank,
which housed the parent colonies, then it rushed down the

trough and across the surface of
the second tank, which housed
most of the growing frags. The
corals were suspended above the
deep sandbed and live rock using
egg crate and PVC. Two 2-inch
stand pipes at the far end of the
second tank returned the water
to a 200-gallon sump half buried
in the ground and located under
the first tank.”

While the old system no
longer stands (it was replaced
entirely by the new system), his
description does sound quite
impressive in scope. The origi-
nal 1,100-gallon setup was
nothing to sneeze at, especially
since it was located outside.

Garrett was not completely

Steve Garrett’s 1,200-gallon-plus system goes way
beyond the average hobbyist’s coral frag tank at home.
His 20-foot-long coral propagation setup is unique.

With the corrugated plastic panels open, Garrett’s system really catches the eye. Garrett
is standing next to his SPS frag farm, which shows off the scale of the system.

66 JULY 2008 • fama FishChannel.com

An innovative hobbyist
with a passion for corals
made his backyard into an
ambitious coral farm.

Text and Photos by Ethan Mizer
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happy with this system, as it required
a lot of maintenance: “The walls and
underside of the main tank were
packed with house insulation and
skinned with another layer of 1⁄2-inch
plywood. The lids back then were
made with blue holiday saran wrap
sandwiched between two layers of
clear plastic and stapled to a light-
weight wood frame and had to be
replace every year,” Garrett said. The
lid issue would not be solved until
Garrett built the second version of his
coral propagation setup.

Learning From Experience
The original design had its share of

flaws. Because the sides of the setup
were covered in plywood and insula-
tion, the only way to view the corals
was through a cup with a flat, clear
bottom placed on the surface of the
water. One can only imagine the
maintenance problems that surfaced
under that method of viewing corals.
Garrett mentioned that he would
often have to use one hand to move
corals around or scrape algae out of
the system while his other hand was
busy holding the cup in place.

“The first two years were filled
with mini disasters, infestations and
algae outbreaks. I learned a lot with
every issue and put in place devices to
prevent and avoid future problems,”
Garrett said. “Eventually, one of the
plywood tanks started to leak. I knew
this would happen and had been
experimenting with new materials and
designs that would eliminate the
many problems.”

Coral Farm Overhaul
After his first system’s leak in 1999,

Garrett met his wife and the system
took a backseat to starting a family.
The Garretts had a daughter and
spent a delayed honeymoon in the
southern islands of Japan.

In 2002, Garrett met Steve Tyree
— a coral farmer since 1993, an avid
hobbyist and speaker — and showed
him his system. Tyree introduced
Garrett to the Southern California
Marine Aquarium Society (SCMAS
— www.scmas.org). At the first meet-
ing Garrett attended, he unveiled his
selection of coral frags from his first
setup, which he thought wouldn’t be

Guaranteed Live Arrival
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too impressive to long-time hobbyists
of the SCMAS, but he was surprised
by the reception his frags received.

Over the next four years, Garrett
worked to expand the variety of SPS
corals that he was capable of farming,
and he spent time, money and energy
reinvesting in his system. Eventually,
it became clear that for his system to
grow, he would have to completely
overhaul its design.

“It came to the point that I would
spend the majority of my weekends
working on removing algae, searching
for coral pests, painting and fixing
things. I knew I would have to design
a new, less-demanding system or dis-
continue my outdoor coral farm.”

A New Setup is Born
Garrett’s new setup appears decep-

tively simple at first glance. With the
lids down, it’s easy to mistake it for a
peculiar garden shed or oddly shaped
greenhouse. But, when Garrett props
up the blue cover panels of his setup,
it looks like a giant dragonfly about to
take flight. This is all made even more
impressive when you realize that
Garrett does not use supplemental
lighting, for the most part, and that
his system gets most of its energy
from the sun.

Initially, Garrett wanted to use recy-
clable materials that are well-suited to
the outdoor extremes of Southern
California. He had a very organic con-
cept for the tank in mind, but he strug-
gled with finding the right materials

for his ambitious new setup: “I was
focusing on a free-form design that
would be built with high-density poly-
ethylene with acrylic viewing windows
sealed into the sides. After researching
how to heat weld and practicing it, I
realized this thing would take years for
me to build, would probably develop a
leak and would end up costing too
much for materials.

“I at first had no desire to use glass
because it seemed too delicate and
expensive for use outside, and acrylic
was not an option because glue joints
aged and cracked from the intense sun.”

Designs and Redesigns
After frustration with the high-

density polyethylene set in, Garrett
reconsidered the direction he was tak-
ing his new setup. “I eventually gave
the idea of glass a second chance. The
design I finally decided to go with
wasn’t as organically shaped as I had
wanted to build with the plastic.

“In fact, it was quite the opposite; it
now resembled something from the
Frank Lloyd Wright-era with clean
sharp lines. Working with the glass
was not too difficult. It took about
two to three weeks to build the glass
tank, and most of that time was spent
waiting for the silicone to dry.”

Over the course of the remodel,
which took about six months of work,
two days a week, with occasional
evening work sessions, Garrett rein-
vented his design slightly. His first big
problem was heating, but he solved

Fish are incorporated into Garrett’s setup to help eat excess algae accumulat-
ing in the main tank. This sailfin tang, along with several green chromis, a large
triggerfish and a few other species, work around the clock grazing on algae.
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this by installing a gas hot water
heater with a pump and a large heat
exchanger. “Last year, there was an
especially cold morning, below 32
degrees Fahrenheit for several hours,
but the system maintained a comfort-
able 74-degree temperature, so I knew
the heater worked great.”

This setup offered more heating
capacity without the associated dan-
gers and costs of electric heaters. In
many other places, Garrett used more
durable, robust components to
accommodate his redesign. This is a
theme often repeated with Garrett’s
super-sized coral farm.

“This new design separated the
corals from the deep sandbed, live
rock and plants. It also allowed for
alternating flow, occasional water
surges and, best of all, I could observe
the corals as you would in a normal

reef tank. The delicate equipment like
skimmers, pumps and controllers were
now located in a shed out of the hot
sun and weather,” Garrett said.

Farming Follows Function
Garrett began to stock his system

slowly. He started by adding dry base
rock, sand and artificial salt. He then
seeded these with more base rock and
sand that he was reasonably sure had no
undesirable hitchhikers. Garrett says he
kept his plumbing system simple, while
trying to maintain an efficient setup.

Essentially, the system is set up as a
big loop. Polyethylene sheds on either
end of the main tank house Garrett’s
equipment; on one end Garrett keeps
a refugium complete with macroalgae
and clams, and on the other, Garrett
keeps his controllers and oversized
Euro-Reef protein skimmer.

Two return eductors channel water back into the main tank after it has trav-
eled through the sumps. The position of each eductor creates the potential for
varying and reversing currents, depending on Garrett’s needs at the time.

As for Garrett’s business

aspirations, he’s keeping

things simple for now.

“Occasionally I will have

someone over to pick out a

few corals, but for the most

part I like bringing corals to

local frag swaps, such as

Reef-A-Palooza or to the

Southwestern Coral

Farmer’s Market,

and to club meet-

ings like the SCMAS. My

main goal is to have the

hobby pay for itself and

continually collect new

coral species.”

“I don’t see myself jumping

into a full-time job coral

farming. The stress of mak-

ing a day-to-day living off

this system would ruin the

experience for me.”

If you are interested in tak-

ing a look at Garrett’s many

corals, visit:

He has several pictures of

his system, along with vari-

ous corals for sale.

the BUSINESS
of CORALS

www.garretts-acropolis.com
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The design is very elegant, with
water flowing out of the main 650-
gallon tank into the refugium, where
detritus from the fish in the system
feeds a deep sandbed and several
clams. From there, the water leaves
the refugium and enters a series of
chambers directly underneath the
main tank.

The first chamber, a 10-foot-long,
300-gallon sump set up with another
deep sandbed and live rock, is filled
with sponges and filter-feeding ani-
mals, helping to further reduce nutri-
ents such as nitrate. After this, the
system water enters another 300-gal-
lon sump where additional equipment
is located.

After the water leaves the sumps, it
enters the shed at the other end of the
setup, where a protein skimmer is
located and make-up water is added.
From there, the water enters the sys-
tem again from two 11⁄2-inch mixing
eductors, which create all the neces-
sary flow in the tank. The rate and
direction of the water flow can be
changed at will, thus assuring that all
the corals in the system receive an
even distribution of water flow and
the necessary nutrients.

Physical Construction
The top and sides of Garrett’s tank

are covered with Starphire glass,
which reduces heat transfer to the
water from the rays of the sun.

The support structure is made of

aluminum, chosen because Garrett
could purchase it in 20-foot lengths.
This allowed Garrett to run a single
support beam of 20-foot-long alu-
minum across the top of the aquarium,
ensuring that the top is even and level.

The base legs are made from four-
by-four redwood configured in an X
shape. This provides the support
structure with a little give under the
weight of the 650-gallon main tank.

The secret to the setup lies in
Garrett’s clear, blue, corrugated plastic
panels that line the roof of his coral
farm. They are coated with a UV-pro-
tective material and provide shade
from the sun for the corals as well as
protection from falling debris, wind,
rain and hail. The exact composition
of materials covering the setup has to
be changed throughout the year, as
average daylight times change from
winter to summer.

“The differences between winter
and summer in regards to light intensi-
ty and duration are quite drastic. I use
a submersible lux meter to assess the
intensity, which varies from 130,000
lux in summer to 60,000 lux in winter,
as gauged by a 180-degree light meter
parallel to the ground in full sun.

“As for the duration of daylight, it
varies here from 14 hours of light a day
in the summer to less than 10 hours of
light a day in winter. If I were to keep
the same light filters all year long, I
would loose a lot of corals during the
winter months.”

Though filled with coral, Garrett’s main tank is bare-bones when it comes to
aquascaping. All of the system’s live rock is included below the main tank in
one of two 300-gallon sumps. 
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Propagating Corals Outside
So, what does it take to grow SPS

corals outdoors? “A lot of the new sys-
tem design features came from experi-
ence gained from the old system along
with several ideas taken from other
successful hobbyists’ systems.”

Garrett also added new features to
ensure coral propagation success: “I
needed to add a quarantine system to
house and treat new corals so as not to
introduce any unwanted pests, and I
wanted to reduce the energy con-
sumption by roughly one-third. I
wanted to continue using natural ways
to remove pollutants like phosphates
and nitrates, and I don’t use any par-
ticulate filters so that plankton can
spread and become a food source for
corals and fish.”

Garrett decided to make use of
deep sandbeds located in the sumps to

remove excess nitrates because he had
success with them in the past. He also
incorporated the new refugium to
help with this process and also to
grow marine plants to aid in removing
nitrates and phosphates.

A large amount of live rock was
added to promote the growth of filter
feeders and sponges, which helped to
remove silicates and suspended partic-
ulate matter, without removing too
much of the planktonic life that has
colonized the system. Finally, Garrett
incorporated an oversized protein
skimmer to remove dissolved organics
and to help aerate the water.

With natural, filtered sunlight, a
stable water temperature, powerful
water flow and stable water quality
thanks to the natural filtration meth-
ods, Garrett’s backyard coral farming
system has prospered.

Two large cooling fans provide air flow over the main tank’s water surface,
helping to increase evaporation and thus dissipate excess heat when the sys-
tem temperature rises in the warm summer months.

The new setup allows viewers to look in from the side at various corals. This
negates the need for a surface viewer — a hindrance in the original design. 
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conservation corner By Joshua Wiegert and Robert Rice

A
quarists are fickle beings.
While remaining just above
the conservation fray, they
tend to go from the cool fish

of the month to the next cool fish.
However, education through publica-
tions like FAMA has helped to turn
the tide. Don Dewey, the founder of
FAMA, really gave my conservation
message its first big break in print.

Those education efforts are paying
off and now the roles of the aquarist,
naturalist and conservationist can all
be spoken of in the same sentence. As
part of this paradigm shift, today’s
serious aquarists don’t always need to
look abroad for challenges or colorful
new species, but they should instead
take a moment to look around their

local aquatic collection sites (assum-
ing local regulations allow local
species to be collected). They may be
surprised by what they find.

A local body of water can hold a
variety of species suitable for aquaria.
These species can be colorful, and
their care and breeding requirements
may not be documented. Think about
it — with a dipnet and a bit of luck
you could literally be the first to doc-
ument a breeding of an unusual local
fish (madtom, darter, shiner, etc.).

Act Globally; Keep Locally
The opportunities to create and

enjoy a local-species tank have never
been more needed. The Native Fish
Conservancy (NFC — www.native

fish.org) has forums, a free
full-color newsletter and
an entire network for
aquarists to utilize to build
a portfolio of breeding
success for native species.
Information of this ilk
could be used for conser-
vation-related activities.

I suspect many local
schools and public places
would enjoy having a
local-species tank of their
own. Of course, competent

and knowledgeable hobbyists willing
to stock and maintain these tanks
would be something most organiza-
tions couldn’t refuse.

Often, equipment is not the issue —
passion is. Schools, libraries and bait
shops often have equipment hanging
around but no one to put it to good use.
These tanks cry for an individual to
bring them back to glory, and a local-
species tank is this neglected equip-
ment’s best chance to see the light of
day. So do not limit your skill and pas-
sion to just a fish room. Think a bit
broader. Think like a conservationist.

I once set up a tank for the local
library in Gainesville, Florida, with a
local-species mix from Watermelon
Pond, and it became one of the educa-
tional highlights of the place. We had
pictures and species descriptions of
the fish, and many classes visited that
library just to see their 75-gallon tank.
The librarians even contributed out of
their own pockets to pay for food and
maintenance supplies.

Champion Local Species
Let’s take a look of some of the

most neglected local species that may
come into your dipnet and hopefully
your aquarium. Perhaps, these may
even achieve conservation-tool status.

A Taste of Home
Every aquarist should try these beautiful North American natives.

This orangethroat darter (Etheostoma
spectabile) is all it takes to convince

us that North American natives are
too beautiful not to keep.
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The bluefin killifish
(Lucania goodei) is just
one of the attractive
North American killifish
that are not often kept
in the hobby.
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Of course, this species list is just the
tip of the iceberg, but it is a good start
for anyone wanting to become a local-
species conservationist.

It may seem intimidating to get
involved in large conservation issues, but
we at the NFC started in the same way.
We simply realized few people seem to
care about the beautiful, fascinating
species that live in our backyards, and we
needed to do something that really mat-
tered. So some of us did something and
you can too.

Darters
Many darter species have unique

personalities. They are very responsive
to feeding times and general tank dis-
turbances. I feed my darters live
blackworms, and they seem to thrive.
Other domesticated darters do well
with frozen or flake food. I can hon-
estly say that less than 100 aquarists
have successfully spawned and reared
American darters to adulthood.

They don’t keep them due to a
paucity of native fish at local fish
stores and an overall lack of passion
for local species. It is easier to write a
$200 check for the new fish of the
month than to check the state fish-
eries office about collecting a darter.
Nothing can be assumed about breed-
ing darters because almost no one
breeds them. There is a need for legit-
imate documentation of all native
species’ breeding requirements.

Fancy a Shiner
Shiners are commonly lumped

together with minnows. They include
the various members of the dace,
shiner and minnow family.

I’m surprised at the dearth of folks
who keep even rosy reds (xanthic fat-
head minnows) as aquarium species.
They are more attractive than many
imports and are commonly available

at bait-fish prices. I love redbelly
daces and flagfin shiners. I wish more
people worked with these great fish and
offered them for sale. They take flake,
frozen and live foods without problems.

North American Killies
The killifish of North America

also present unique challenges and
opportunities to aquarists. Most of us
will come across species like black-
stripe top minnows and golden top
minnows when setting up a local-
species tank. We also enjoy bluefin
killies in many public setups because
they are one of the few blue-finned
fish available. All the killies adapt
well to captivity and take frozen and
fresh foods without hesitation. Some
will even take flake food.

Heterandria formosa should be in
this discussion of killies, even though
this charming fish is a livebearer relat-
ed to the guppy. Killies make great
fish for public or private native-fish
aquaria. Certainly sticklebacks, mud
minnows and madtoms deserve more
space than we have given them.

Super predators like bass, gar and
bowfins should be mentioned too.
They make great subjects for single-
species tanks. An oscar seems rather
tame after keeping a gar or bass.

If you are an aquarist who cares
about conservation, you should learn
about your local fish. Take a collecting
or fishing trip. Buy the Peterson Field
Guide to Freshwater Fishes: North
America North of Mexico or American
Aquarium Fishes by Bob Goldstein, and
learn what is out there.

conservation corner
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Robert Rice has been a free-
lance writer and stock trader for
17 years. A 20-year husband
and father of four, he has collected, fished
and hung out in three continents, eight coun-
tries and numerous mudholes. He is the
president of the Native Fish Conservancy.

Joshua Wiegert keeps a
number of aquaria dedicated
to native fish, including good-
eids, killies and any fish he’s not familiar
with. A former college math instructor, he
is pursuing a Ph.D. in aquatic ecology. He
is interested in preserving native fish
species in conjunction with the Native Fish
Conservancy.
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Anemones for the Taking
These seashore animals await those wishing to try something new.

the dipnetter Text and Photos by Vince Brach, Ph.D.

S
eashore animals — with all their lovely forms
and colors — have been aquarium favorites
since Victorian times. Books such as Philip
H. Gosse’s The Aquarium: An Unveiling of the

Wonders of the Deep Sea (1854) added fuel to a fire of
enthusiasm then sweeping Europe and the rest of the
western world. This fervor eventually grew into the
rich hobby of fishkeeping to which FAMA is so ded-
icated. Then as now, contenders for chief in popular-
ity among marine invertebrates for home aquaria
have long been the undemanding and colorful inter-
tidal sea anemones.

Sea anemones belong to Cnidaria, a large aquatic
phylum of radially symmetrical organisms possessing
stinging cells called nematocysts. Of the three main
classes — hydroids, jellyfish and corals and sea
anemones — only the last (Anthozoa, or “flower ani-
mals”) is exclusively marine.

Most marine hobbyists are familiar with exotic
and expensive tropical anemones, but there is an
amazing variety and abundance of cool- and coldwa-
ter species found along North America’s coasts.

While one should certainly first check state fisheries
regulations, avoid protected areas and always follow
sound conservation practices, where legal to collect,
anemones are free for the taking and provide beautiful
and fascinating additions to nontropical marine tanks.

Anemone-Rich Coasts
The best anemone collecting is in areas where rock

jetties or natural rocky seacoasts occur. California has
large areas of rock exposed at low tide. These areas are
often covered with squishy, closely packed colonies of
aggregating anemones (Anthopleura elegantissima).
These anemones can easily be pried up using the flat
blade of a butter knife. They will obligingly attach
themselves to aquarium furniture or the sides of a
tank. In deeper water its larger green relative A. xan-
thogrammica can be found at very low tide. The green
color is due to symbiotic algae in its tissues. These will
blanch when the animals are kept out of bright light,
but the anemones are not harmed should this occur.

The frilled anemone (Metridium senile) is abun-
dant in the cooler waters of the Pacific and Atlantic.
Frilled anemones have finely branched tentacles that
trap plankters and bits of food. Some specimens of
Metridium have lived for decades in plain fish bowls
and thrived under the simple regimen of frequent
water changes and twice-weekly feedings of minced
fish or shrimp. Intertidal representatives are hand-
size or smaller.

Asexual Abilities
One of the more interesting features of Metridium and many

other intertidal anemones (including the notorious Aiptasia palli-
da, which can take over a reef tank) is their frequent asexual repro-
duction. While well-kept specimens often spawn each year and
release clouds of gametes into the aquarium, most of the plank-
tonic larvae formed quickly die. However, should your anemone
decide to go off in two directions at once, it may literally tear itself
in half to form two new individuals. I have observed a traveling
Metridium leave a trail of tiny fragments of its pedal disk, each of
which transformed into a “baby” anemone within a week. In
nature, colonies of such genetically identical clones may come to
occupy large pieces of a favored rock and may actively repel
invaders by lashing them with their stinging tentacles.

Bunodosoma Anemones
Along the southern Atlantic and Gulf shores, wherever there are

rocks and jetties exposed to the open ocean, Bunodosoma anemones
are found. These common animals, also called “warty anemones”
because of the numerous adhesive bumps on their columns, often
coat themselves with shell fragments and sand.These particles drop
off in captive specimens. The naked columns appear orange or even
red in color. The tentacles of B. cavernata, the common Texas
species, are often greenish with purple streaks in wild specimens,
but these soon blanch to a pale pink in captivity.

Anemones in Aquaria
In Texas, near Galveston, B. cavernata is abundant on rock jet-

ties. Specimens can be dislodged from the undersides of flat rocks

Bunodosoma cavernata are ubiquitous on rock jetties along the
Gulf Coast of Texas.
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by gently prying the pedal
disk loose from its attachment
with a fingernail. I allow
newly captured anemones to
attach themselves to the con-
cave surfaces of small clam or
oyster shells. This gives the
aquarist a convenient “handle”
by which the anemones can be
transported and positioned in
their new homes.

Bunodosoma and other
large-tentacled anemones will
thrive on a diet of fish and
shrimp pieces — if care is
taken to brush the waste away
from the animal’s body with a
watercolor brush or clean fingertip.
Animals that are fed twice a week will
remain expanded and healthy looking,
whereas starved individuals spend
more and more time in the contracted
state and will eventually no longer
expand and take food. I have brought
back a few such individuals by inject-
ing a small amount of finely minced
shrimp meat directly into the gas-
trovascular cavity with an eyedropper,
but it is much easier to avoid this
problem by simply feeding them well
from the outset.

Unexpected Sources
While rocky shores are the obvious

place to look for native anemones,
sandy and muddy beaches have a sur-
prising number of interesting burrow-
ing and pelagic forms. When the late
spring currents bring clumps of sar-
gassum weed to shore, be on the look-
out for the pretty little sargassum
anemone (Anemonia sargassiensis).
This animal is usually lightly attached
to the weed and can be shaken out
(along with other interesting animals)
with a few vigorous shakes. It will

attach nicely to rocks and shells and
does not require the weed to do well
in an aquarium.

An occasional surprise washed in
from the offshore subtidal sands is the
onion anemone (Paranthus rapi-
formis). This interesting transparent
anemone has its pedal disk modified
into a burrowing tool, called the
physa, which functions like the expan-
sible foot of a clam, anchoring the
animal while it pulls itself under with
muscular contractions of the column.

I found many of these on Crystal
Beach, Texas, attached by their pedal
disks to the undersides of stranded
“sand collars” of the moon snail
(Neverita duplicata). Today’s instant
seawater mixes have made saltwater
preparation easy. Why not give a
native anemone a try?  

the dipnetter

Vince Brach, Ph.D., has
been an aquatic naturalist and
aquarist since the early
1950s. He earned his B.S. in biology at the
University of Southern California and his
Ph.D. at the University of Miami, Coral
Gables. He currently teaches high school
biology and chemistry in Tyler, Texas.

DIGGING IN: In this sequence an onion
anemone (Paranthus rapiformis) uses
its modified pedal disk and muscular
contractions of its column to dig itself
into the substrate.
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Mushroom Coral and Astraea Snails
Make the right choices, and you won’t have to start over.

sand mail By Bob Goemans

A Big Saltwater Welcome
My interest in the marine aspect

of the hobby has grown, and now I’m
ready to make the crossover from
fresh to saltwater. I intend to start
with a fish-invert mix, then when I
feel my skills are up to the challenge
I’ll convert to a full reef system. I
intend to use a 38 by 16 by 18 inch
all-glass aquarium.

I plan to filter the aquarium using
a plenum and 10 kg of live rock built
up in the rear corners of the aquari-
um, so as to minimize the dead areas
in the plenum. Behind these areas
there will be a 600 liter-per-hour
(equivalent to about 158 gallons per
hour) pump feeding a spray bar up
one structure to the top of the tank,
along the top, then down to the bot-
tom of the other structure.

This pushes detritus and keeps it
from building up behind the rock-
work; some water surface disturbance
will also be created. I’ll be using a
Prizm Protein Skimmer and an 8-watt ultraviolet filter.
For lighting I have a 10,000K and blue moon-type fluo-
rescent tubes.

I’ll be using an API deionizing unit. I’m aiming for a
specific gravity of 1.022, ammonia 0, nitrite 0, nitrate
near 0, phosphate 0 and copper 0. I would like to keep
the water temperature at 78 degrees Fahrenheit.

I plan to stock the aquarium with the following spec-
imens in this order over a period of 12 months, quaran-
tining each new fish for a total of four weeks unless I
observe any problems:

• two purple firefish (Nemateleotris decora) introduced
at the same time

• one cleaner shrimp and six turbo snails
• a fireball angelfish (Centropyge acanthops) or a coral

beauty (C. bispinosus)
• a scarlet hawkfish (Neocirrhites armatus)
• a royal gramma (Gramma loreto)
Would these fish be compatible if added in this

order? If not, have you got any suggestions? Lastly, with
my stocking levels and an increase to four fluorescents
with reflectors, would it be OK to introduce some
mushroom polyps, too?

— Anthony Nash
West Yorkshire, England

Welcome to the marine side of the hobby. I must com-
pliment you for taking the time to establish goals and ask-
ing someone with more experience to review your plan.
You’re going to create a small world where creatures are
going to live, and their environment and health is totally in
your hands. It should be done right the first time.

Creating a fish system and then changing it somewhere
in the future to a full reef system is feasible — if special care
is taken right from the start. To do so requires the preven-
tion of nutrients from accumulating in the early phase of
the system, giving rise to unwanted or uncontrollable algae
growths. In other words, a more natural biological system
along with forethought when it comes to stocking levels
and feeding will assure future expansion possibilities.

As for the spray bars, they are susceptible to a slow build
up of calcium carbonate and slime, and because of that,
their efficiency diminishes with time. Unless the tubing is
made in easy-to-remove sections and can be taken out for
periodical cleaning, spray bars are usually not very effective
after six months. The same is true for any hidden pump, as
it will need servicing sooner or later.

You might want to consider a more open live rock struc-
ture using branching rock that does not lean against the
aquarium walls. Water flow between and around the rock
can then be accomplished with a more easily removed pow-

Astraea snails are much hardier than some other marine snails, such as turbo
snails, and don’t require large amounts of aquatic greenery to thrive.
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sand mail

erhead located at some point behind
the rock. Placing the powerheads and
pumps on timers and having them
alternate their on-off periods would
be helpful in simulating a more natu-
ral tidal-like flow. Consider using a
powerhead on either side instead of
the spray bar, each controlled by a
timer to give them different on-off
periods to mimic tidal currents.

A UV sterilizer may be helpful in
the beginning; however, once suspen-
sion-feeding corals are added, halt the
use of anything that would kill free-
floating organisms that serve as coral
foodstuffs. And, once invertebrates
are added, specific gravity should be
maintained at natural seawater levels
(e.g., 1.025 to 1.026).

Quarantining each new fish for
four weeks is an excellent approach

and one more aquarists should con-
sider. Your selections of fish are those
liking numerous ledges and hiding
places and caves.

More than one purple firefish
might be a problem in a small tank;
however, with nothing ventured there
is nothing gained. I would recom-
mend Astraea snails instead of turbo
snails. The turbo species need huge
amounts of greenery to stay healthy.
Often they become weak and start to
fall off surfaces when they don’t have
an adequate food supply.

When they die, often out of sight,
they greatly add to the bulk water
nutrient level. Astraea snails are much
hardier. And mushroom corals are
without a doubt the easiest of all
corals to maintain and do well in
almost all aquaria from the get-go.

You don’t say what the wattage of
the lamps will be; nevertheless, about
2 to 3 watts per gallon should be suf-
ficient to maintain mushroom corals.
When lights are added, boost specific
gravity as mentioned above.

If you have any questions about
plenum installation or its mainte-
nance, contact me with those, and I’ll
be happy answer them. Again, let’s do
it right the first time!  

BEITAL’S AQUARIUM SALES
AND SERVICE

WITH THIS AD AT OUR 
SHOWROOM ONLY

Purchase any fresh- or 
saltwater fish, receive 
the 2nd one at 1/2 Price

We also sell: Emperor Aquatic UV
Sterilizers • Remora Skimmers 
• Worldwide Imports Live Sand 
• Current USA Lighting Hoods 
• Hamilton Technology Lighting
Hoods  & Bulbs • Eheim Canister
filters at discount prices

BEITAL’S EXOTIC AQUARIUMS
(20 minutes north of NYC)
(845) 735-2300 ph 
(845) 735-0209 fx

M-F /9 a.m. – 5- p.m., Sat/11a.m. – 5-p.m.,
Sun./11a.m.- 4 p.m.

One of New York’s largest
aquarium service companies

➣ Buy direct from the manufac-
turers of custom glass aquarium
and reptile enclosures

➣Large selection of rare and
exotic freshwater fish including
stingrays

➣Over 8,000 gallons of
marine fish and invertebrates

➣Large selection of African
Cichlids and Discus

✂

©

www.beitalsaquariums.com

1
The Ultimate Light

HAMILTON TECHNOLOGY CORP.
1-800-447-9797
See our color display

(page numbers listed in 
"Ad Index" on last page)

#

Bob Goemans is a fixture in
the hobby, with more than 50
years of experience in keep-
ing aquariums. He is a well-known author
on marine and reef aquarium topics and
an active contributor to FAMA and the
hobby literature.

Send Bob
Your 

Questions
For answers to your ques-
tions about more natural
filtration techniques (e.g.,
the Jaubert plenum,
Berlin, Algal Turf Scrubber
and/or various refugium
methods), please contact
Bob through FAMA or
directly by e-mail at
bob@saltcorner.com.

These mushroom corals are by far the hardiest and easiest to maintain of all
corals and likely to thrive in most setups.
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A New Lighting Solution
LEDs will revolutionize the hobby when the technology matures.

reef notes By Vincent Hargreaves, Ph.D.

I
n the June issue I discussed light-
ing at length and concluded that
there were only two realistic
options for a reef tank: fluorescent

lighting and metal halide lighting.
However, there is a third option that
is being developed and is slowly
catching on in the aquarium world —
LED lighting. Of course, most of us
are aware of this through the so-called
moonlight units and various mood-
enhancing colored LEDs, and many
reef and freshwater aquarium hobby-
ists employ them.

But I considered, as I was writing
the last issue of “Reef Notes,” that it
would be better to discuss the new
wave of hi-powered LED lighting in a
separate issue and in detail.
Incidentally, “LED” stands for light
emitting diode, thus it is a solid-state
light, not a gas-filled tube or bulb.

High-Intensity LEDs
Until recently, the jury was still out

with regard to reef aquariums being
illuminated solely by LED lighting. In
years past they were not powerful
enough to replace compact fluores-
cents, T-5s, metal halides or any com-
bination of these. The most one could
expect were about 20 lumens per watt,
as opposed to 50 or more lumens per
watt with metal halides. It was argued
that to make them a viable alternative
that they would require more units
with more power, which would gener-
ate more heat than metal halides.

LED Arrays
In my view, the new generation of

high-intensity LEDs is the way for-
ward in our hobby. Right now, they
are expensive relative to other light-
ing, but the energy savings over a
given period of time would actually
make them cheaper. Their light inten-
sity equates to about 80 lumens per
watt in the white units and somewhat
less in the blue ones. Let’s have a clos-
er look at some of the systems.

These are units containing an array
of high-intensity LEDs. In the
United States a typical unit will con-
tain 25 4-watt lamps (13 blue and 12
white) with a given Kelvin rating of
20,000. The units are about 14-inches
square, making them ideal to fit one
or more in an aquarium canopy as
required. Complete LED lighting sys-
tems with adjustable timers are also
available in various sizes.

In Europe the lighting arrays come
in strips of five (with alternating blue
and white lamps) and are about 12-
inches long and can be interconnect-
ed, making it somewhat easier to
retrofit an existing fluorescent or
metal halide hood one row at a time.

PAR Versus PUR
In coral husbandry, light intensity

and color composition play an impor-
tant role. If the color composition is
wrong, or there is insufficient light,
zooxanthellae will begin to die.
Photosynthetically active radiation

(PAR) must be present in sufficient
amounts to keep live corals healthy.
Conversely, too much light can cause
photoinhibition in the zooxanthellae,
and the host coral may bleach.

Photosynthetically usable radiation
(PUR) on the other hand is often
ignored. This is the fraction of PAR
that is utilized by the photopigments
in the zooxanthellae, thereby stimu-
lating photosynthesis. In the case of
coral husbandry the PUR represents
those light wavelengths of 400 to 550
nanometers (nm).

Tests of advanced LED lighting
systems have proven that when a par-
ticular combination of blue and white
LEDs are switched on that their
emission peaks at around 460 nm, or
well within the absorption range of
zooxanthellae photopigments.

Because LED lighting manufac-
turers have paid a great deal of atten-
tion to the PUR values of their lights,
these advanced lighting systems are of
immense interest to the serious reef

The current model of lighting a reef with high-output fluorescent tubes and
metal halide lighting will fall by the wayside when LED technology catches up.
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enthusiast. Nevertheless, they take
some getting used to because the visi-
ble light is somewhat different.

Most of us are aware of the differ-
ences between, say, 10,000K metal
halides and 20,000K metal halides.
The higher the Kelvin rating, the
bluer the light. In the case of LED
arrays this blue effect is quite pro-
nounced. It may not look the same as
the aquarium lighting that you’re used
to, but heck — the corals and fish love
it! And because the arrays are made up
of individual spotlights, the illumina-
tion creates a beautiful “ripple effect”
on the substrate, lending a more natu-
ral appearance to the tank, rather like
sunlight being refracted onto the sub-
strate of a clear, shallow coral lagoon.

Advanced LED Systems
There are a few manufacturers that

are producing complete LED systems
already, and several more that are at the
preproduction stage of development.
These systems are not cheap and not for
the faint of heart. However, on a long-
term basis, LED lighting is cheaper to
run than metal halide or fluorescent
units, so you actually save money!

Without a doubt, a solid-state
LED emitter has a life span of 50,000
hours before decaying below 70 per-
cent of its peak efficiency. Assuming
an illumination period of 12 hours per
day, that’s 11.4 years, folks. Metal
halides and fluorescents degrade to 70
percent efficiency in 18 to 24 months
and need to be replaced after that.

One of the main features of
advanced LED lighting systems is,
however, their total controllability.
Microprocessors allow the lighting
(both blue and white) to be controlled
from 0 to 100 percent illumination. In
this way the hobbyist has unlimited
choices of high sunlight, dawn and
dusk, twilight, moonlight and even
passing cloud cover.

reef notes

PRIME CURED
LIVE ROCK™

FULLY CURED, RICH WITH CORALLINES
AND MICROINVERTEBRATES

INSTANT REEF!
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NO CYCLING NEEDED 1
The Ultimate Light
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These systems are built in such a
way that heat from the lamps is
directed away from the water surface
rather than toward it. This is impor-
tant because it means that in hot
weather there is less need for the use
of a chiller. Metal halides use a lot of
energy to produce heat, whereas
LEDs are much cooler to run.

The newest generation of LED
lighting uses fans to dissipate any heat
developed and sophisticated control
microprocessor timers to control
which lights are on and when. The
majority use 25-lamp arrays per 12
inches of aquarium length. This
means that each array is rated at 100
watts. So a 48-inch tank would need
four such arrays, or 400 watts.

Conclusion
The advanced LED lighting sys-

tem, in correctly combined blue and
white arrays, is a giant leap forward
into the 21st century in terms of
aquarium-lighting technology. The
concept is exciting because any reduc-
tion in energy requirements will leave
a smaller carbon footprint in the envi-
ronment. But it is the longevity of the
lighting units themselves that is a
major selling point. Realistically con-
sidered, over a 10-year period, LED
lighting systems actually work out
cheaper than metal halides despite the
initial high cost.

One further advantage is that while
a metal halide is either on or off, LED
arrays have 100 gradations in the
amount of light emitted. Therefore,
fantastic effects can be produced,
including moon phases, overcast days,
bright midday sunlight, twilight and
whatever else strikes the hobbyist’s
fancy. LED advanced lighting systems
are going to be around in the hobby
for a long time to come.

Seamless Curved Glass Aquariums Yes! - It's glass,
not acrylic !Keep scratch off your mind, for life-long unobstructed viewing pleasure

www.AquaVim.com  Tel: 718-539-8419  Fax:718-539-8411  E-mail: ChinaSouth@aol.com
China South Group Inc. (USA)  54-08 46th Street, Maspeth, New York 11378, USA

Dealers wanted. Exclusive areas available on 1st-come,-1st-serve basis. Please apply online. If you are an
individual, please find dealer near you on our website - if you cannot find one, you can either buy direct from us at 15%
discount, or let your local store order for your and give you additional $100 credit toward purchase of  your fish and corals.

reef notes

Vincent B. Hargreaves, Ph.D.,
who was born in York, England,
in 1947, became one of the
pioneers of the tropical marine aquarium
hobby in the United Kingdom. His first book,
The Tropical Marine Aquarium, was pub-
lished in 1978. He has amassed more than
3,000 hours of diving experience and is an
avid coral reef conservationist. He holds a
Ph.D. in marine biology.
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PhytoPlan® Advanced Phytoplankton Diet is a blend of several varieties
of phytoplankton in a dry powder form. The spray dried intact cells aren’t
live, but when re-hydrated they are a microencapsulated source of color-
enhancing beta carotene and astaxanthin pigments, vitamins, amino
acids and essential fatty acids. Ideal food for filter feeding invertebrates,
such as soft corals, anemones, feather duster worms, clams, sponges,
and sea cucumbers.

PhytoPlan is also a great supplement to enrich the nutritional value of
dry fish foods. Soak dried fish foods briefly in a mix of 1/4 teaspoon of
PhytoPlan™ with two tablespoons of water. PhytoPlan is also a great
food for raising live brine shrimp, or it can be used to enhance their
nutritional value immediately prior to feeding them to fishes.

• Source of vitamins, pigments, amino acids, & essential fatty acids. 
• For filter-feeding invertebrates. 
• For enhancing the nutritional value of Marine fish foods. 
• For feeding live brine shrimp and enhancing their nutritional value. 

PhytoPlan and ZoPlan: Planktonic Foods for Filter Feeding Marine Invertebrates.
ZoPlan® Advanced Zooplankton Diet is a blend of dried crustaceans
and other sea creatures in a size range that makes it an ideal food for
marine invertebrates such as soft and stony corals, gorgonians, seafans,
anemones, cerianthids, zoanthids, hydrozoans, clams, and other filter
feeders. Also a food for fishes that feed on zooplankton.

• Source of vitamins, pigments, amino acids, and essential fatty acids. 
• Particles sizes from less than 10 microns to more than 250 microns. 
• For filter-feeding invertebrates. 
• For zooplankton-eating fishes. 
• Low moisture means concentrated nutritional value. 
• Long Shelf life. 

Zooxanthellate corals that feed on zooplankton can calcify more than
50% faster. Ahermatypic corals and other filter feeders depend on
zooplankton to meet their metabolic needs, but also obtain some
nutrition from dissolved or particulate organic matter (marine snow), and
phytoplankton. Give them plankton and watch them grow! 

F E E D U S !

Two Little Fishies
Aquarium Foods

www.twolittlefishies.com 
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Beware the Discus Plague
A new type of this pathogen may have emerged in the hobby.

discus in depth By Tony Silva

I
t was the fall of 1986 when importers and fish
stores began reporting that the angelfish
(Pterophyllum spp.) and discus arriving from
Asia were starting to succumb to a strange

and highly contagious malady. The fish arrived in
good condition but quickly sickened. The disease
infected these two cichlids and thus was termed
“angelfish” or “discus plague” depending on the
species being discussed. Uaru can also be infect-
ed, but because these fish are uncommon in the
aquarium trade, virtually no one makes reference
to the disease as Uaru plague.

Strangely, in a tank full of fish only the dis-
cus, angelfish or Uaru may succumb. The other
fish will behave normally and will display none
of the signs of the disease. Untergasser (Discus
Health, 1991) notes that because this plague is
so deadly that losses were extensive when the
condition first appeared. The same can be said
now, although most breeders have learned to
contain an outbreak.

In His Own Words
Untergasser (Discus Health, 1991) describes

the epidemic process:
“Two or three days after the start of the

infection the discus appear to be unwell and
usually their coloration turns dark. A close
examination may indicate a slight swelling of
the mucous membrane.

“At that point the fish become apathetic and
react less to external stimuli. The mucous mem-
branes swelling increases ... and along the sides of the body
a characteristic reticulated structure of grayish white mucus
starts to appear. The skin area that can be touched and
fanned by the pectoral fins usually remains unaffected.

“During the final stage the swollen mucous membrane
flakes off in pieces. In concurrence with the excessive mucus
production, a rapid deterioration of the water quality can be
noticed. The loose skin pieces start to decay and place a
severe burden on the water. It becomes cloudy and starts to
smell. The vast number of decay bacteria and pathogens in
the water place the fish under additional stress. The resist-
ance of the fish to disease is diminished, and all pathogens
on and in the fish … multiply uninhibited.”

Further Description
The above is a good but not a complete description of

the disease process. In my experience, the first sign of the
plague is that the fins turn opaque and sandy. Within 24
hours the fish darken, the fins will fold and the fish will

begin to congregate in a corner, either near the water sur-
face or near the tank bottom. The fish will sidle closely,
appearing as if stacked.

After another 24 hours the white body slime covering
the body sides begins to peel away and fouls the tank.
During the next 48 to 72 hours fish begin to die. In some
cases, only a few fish will perish; in others mortality can be
almost complete. If the fish survive, they will begin to clear
up in a couple of days and then resume feeding; when the
outbreak is ongoing the fish will not feed.

The discus plague appears to be highly contagious, is
probably viral in origin and likely capable of becoming air-
borne. I have seen it spread in a hatchery where the tanks
were covered and where no central filtration system was
available. The pathogen caused widespread mortality.

Some 20 years after the first outbreak was reported, the
causal factor is still unknown, but all leads suggest that the
condition is viral and that fish can become reinfected.
Subsequent outbreaks, if they occur, will not be as virulent,

This angelfish isn’t in
very good shape. It is
suffering from the
dreaded angelfish (or
discus) plague. A new
form may be hitting the
hobby, so take all the
necessary precautions
laid out here.
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possibly because the fish begin acquir-
ing a certain level immunity. As an
example, I intentionally infected a
group of fish three times during a
seven-month period. With each out-
break fewer fish showed signs of mor-
bidity and recovered quicker.

Treating the Infection
Various treatments have been

promulgated, each with variable effi-
cacy. This may be due to there being
different strains of the pathogen, each
with varying levels of morbidity, or to
the exposure history of the fish. My
suggestion is to use a combination of
treatments, including lowering the
tank temperature, lowering the acidity
of the water and using a homeopathic
treatment. Antibiotics will have little
impact on a virus and only weaken an
already stressed fish.

On first detecting the pathogen,
unplug the heater or lower the tem-
perature to about 75 to 79 degrees
Fahrenheit. This will slow the spread
of the pathogen; in a warm-water
environment bacteria and virus
growth and proliferation accelerates.

I then suggest adding Terminalia
catappa (West Indian almond) extract
to the tank. This can
be purchased, or it can
be made at home by
boiling dried leaves
and then adding the
resulting brown liquid
to the tank. Boil six to
10 leaves in 6 cups of
water until the water has been reduced
by half. Add 1 cup of the mixture to
every 25 gallons of water.

My view is that the extract, by
darkening the water slightly, makes
the fish feel more comfortable. A
darkened tank is unquestionably less
stressful than one that is brightly lit.
The extract also seems to have certain
bacterial-inhibiting qualities, and this
could deter opportunistic bacteria
from further attacking the fish.

Also, reducing the pH makes it
more difficult for viruses and bacteria
to proliferate. Discus can withstand
low pH levels. By slowly lowering the
pH to 4 over many hours, an outbreak
can be controlled.

At First Sight
When an impending outbreak is

starting, do not feed the fish. Adding
food, which will probably not be
eaten, will only augment the pollution
caused by the pealing layers of body
mucus. The water can then become a
bacterial soup.

Feeding should resume once the
fish have recovered, several large water
changes have taken place and the fish
show increasing signs of being hungry.
Untergasser recommends lowering
the fish density, increasing aeration
and filtration and subjecting the water
to UV radiation. All of these measures
are intended to reduce the organic
load and bacteria density.

Should an outbreak occur, maintain
extreme hygienic quality. Avoid any
cross contamination and thoroughly
disinfect buckets, hoses and all equip-
ment that came into contact with the
infected fish. These are quite often the
source of widespread infection.

Since about January 2008, a dis-
tinct form of the plague has been
appearing in hobbyists’ tanks. It seems
to originate in South America and
infects not only discus but also lori-
cariids. The disease seems to have a

longer cycle (lasting as long as two
weeks), and in some shipments all the
fish perish slowly.

Conventional treatments do not
seem to work, though antibiotics in
this case seem to offer the fish relief.
Obviously, we need to learn more
about this new pathogen, and as the
information becomes available I will
report it to readers.

discus in depth

Easy Aquarium Care
Reduce Maintenance by
Improving Water Quality

Encased in volcanic rock, beneficial
bacteria propagate and disperse every

30 minutes to break down harmful
ammonia and nitrites into safer nitrates

888-797-7252
For more information, please visit our website

Wholesale inquiry welcome

www.ONEdersave.com

■ Clarifies cloudy water, keeps it clear, and
eliminates odors

■ Reduces the need for water changes
■ Quickly establishes the nitrogen cycle
■ Creates a healthy environment with calcium

and trace minerals which gradually leach
into the water

■ Effective propagable temperature from
50º F - 149º F

■ Viable for at least 11/2 to 2 years.
■ US Patented

Tony Silva has kept and bred
discus for more than 30
years. His interest in discus
has taken him to Brazil, Peru and
Colombia, where he has observed discus
in their native habitat. He has met with
aquarists from Australia to Zimbabwe to
exchange information and ideas.

On first detecting the
pathogen, unplug the
heater or lower the
temperature.”

“
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T
he diminutive Beckford’s pencil-
fish (Nannostomus beckfordi,
Günther, 1872) is also called the
golden pencilfish. Previous sci-

entific names include N. anomalus, N.
aripiragensis and N. simplex.They belong
to the order Characifomes and the
family Lebiasinidae. They are characins
and have toothed jaws. Beckford’s pen-
cilfish lack the small adipose fin on the
back that lies behind the dorsal fin in
other characins.

Beckford’s pencilfish are small and
reach a maximum size of 21⁄2 inches. A
dark horizontal band runs through the
midline of these slim-bodied fish. It
starts from the snout and proceeds
through the eye to the caudal peduncle

and separates a yellow brown dorsal area
from a silvery belly. Males show a lot
redder on their body then females do,
especially when the male is displaying
to females. The anal fin of the male and
female is red and the pelvic fins of both
are white-tipped; the pectorals, dorsal
and caudal fins are generally gray. Adult
female pencilfish tend to be larger and
broader than the adult males.

Beckford’s pencilfish come from
South America and are found in
Guyana, Suriname, French Guiana
and into Brazil as far south as the Rio
Negro. Here, their preferred habitat
may be slow-flowing streams or the
edges of lakes and other stationary
bodies of water. The water in their nat-
ural environment is acidic and soft (pH

Beckford’s Pencilfish
Don’t forget to pencil in these little beauties when adding fish.

Beckford’s pencilfish (Nannostomus
beckfordi) are gregarious little fish
that thrive in shoals, although males
do become territorial at times.
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popular freshwater tropicals Text and Photos by Iggy Tavares, Ph.D.

For more Breeding Info on

Beckford’s
Pencilfish

A mature and healthy pair of pencil-
fish and warm water that is soft and
acidic are two prerequisites for suc-
cessful spawning to occur.

This female Beckford’s pencilfish is
not as well-adorned in red as is the
male of the species.

www.fishchannel.com
visit
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5.0 to 6.0, dH 5 to 10) and water tem-
peratures are capable of reaching more
than 86 degrees Fahrenheit during
summer’s peak. Wild Beckford’s pen-
cilfish occur in shoals and feed on
small aquatic crustaceans and worms.

Pencilfish Setup
Today’s Beckford’s pencilfish are

usually farm-raised fish that are more
adaptable to life in aquaria compared
to wild-caught fish. Even so, most
knowledgeable fish hobbyists aim to
keep their fish in conditions as close
to their natural environment as possi-
ble. For Beckford’s pencilfish this
means soft-water conditions. Farm-
raised fish are generally hardier and
more adaptable to moderately hard
water that is low in nitrogenous
wastes. Consider aging hard water in a
container with a bag of peat before
using it in the aquarium. This will
release natural tannins that acidify and
also tend to soften the water.

Small fish like the security of plant
cover. It provides them with places to
spawn, which is a daily routine with
these gregarious fish. Small-leafed
plants not only make a nice display
tank but an ideal home for a shoal of
Beckford’s pencilfish, too. Cabomba
and some pieces of bogwood covered
in Java moss and laid out on a sand
substrate serve this purpose well.

The size of the tank depends on
the number of fish that one intends to
keep. Of course, more fish of various
species demand a larger aquarium. A
3-foot-long, 50-gallon tank offers an
opportunity to add another shoal of
small tetras, a shoal of small catfish
and even some dwarf cichlids like
Bolivian rams (FAMA, June 2008).

Filtration and Food
Today’s filtration systems for fresh-

water aquariums are very efficient in
removing both large particles and
nitrogenous wastes. Some tanks come

1) Name three differences
between frogfish and toadfish.

2) Weather loaches are found in
European waters except for a few
countries. Name three European
countries where they are not found.

3) Lionfish are very disease-resist-
ant fish. Why are they difficult to
establish in an aquarium?

4) A marine betta is a species of:
A) angelfish, B) sea bass, C) rab-
bitfish, D) there is no such fish.

5) Why do German fish breeders
use peat moss?

6. Trickle filtration is best for inver-
tebrate tanks. True or false?

Small fish like
the security of
plant cover.”

“
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with the filtration system built into
the side or back of the aquarium.
Inside these systems there are media
specially developed to offer a large
surface area for a large colony of bac-
teria to do their work. In the absence
of the internal filter one could use an
external canister filter to do the same
job. A heater keeps the water at the
necessary 77 to 80.6 degrees.

Beckford’s pencilfish will usually
eat almost all small fish foods that are
offered, such as good flake foods that
could form a staple food. However, it
is a good idea to offer pencilfish a var-
ied diet that includes live food or at
least some frozen foods. Live blood-
worm, mosquito larvae and Daphnia
are seasonal and can be obtained from
most garden ponds. However, frozen
foods are widely available and eagerly
taken by pencilfish. Watching the way
that these fish go after live food sug-
gests that they love it, and it helps to
bring them into spawning condition.

Beckford’s pencilfish are lively yet
peaceful aquarium fish that mostly
occupy the upper third of the aquari-
um. Although they do sometimes
swim in shoals, once settled in the
aquarium males may stake out territo-
ries that they try and defend against
other males. Fortunately, these skir-
mishes result in no visible damage to
the combatants and ensure female fish
spawn with the most dominant male.

Conclusions
Beckford’s pencilfish may not show

the bright colors of some tetras, but
they have a natural beauty highlighted
by some red streaks on the male’s
body. They are active little fish with
interesting behaviors to watch, espe-
cially as males hold court in their little
territories. They are peaceful in rela-
tion to other fish, making them ideal
fish for community aquaria.

popular freshwater
tropicals
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Iggy Tavares started keeping
fish more than 40 years ago
when he caught some wild
guppies in an African stream. Although
interested in all aspects of fishkeeping, his
passion is breeding cichlids. He also enjoys
writing about his numerous experiences
and is an enthusiastic fish photographer.

102x107 popular0807CEMJj.qxp  4/17/08  3:56 PM  Page 104



FishChannel.com fama • JULY 2008 105

1) Frogfish are colorful, short and
stubby. They are anglerfish, non-
venomous, slow swimmers and
generally perch on rocks and
floating weeds. Toadfish are the
opposite: drab, broad-headed
bottom dwellers with eyes
directed upward. Toadfish are
venomous. Both are aggressive
carnivores, and toadfish will bite
vigorously when caught.

2) The fishy weathermen are
found in all European countries
except Great Britain, Ireland,
Scandinavia, Spain, Portugal, Italy
and Greece. They become rest-
less before storms and probably
are reacting to a change in baro-
metric pressure.

3) Lionfish are difficult to estab-
lish because they except only live
food such as goldfish and gup-
pies. They can be successfully

weaned to the more nutritional
frozen foods available by hanging
mussels or cockles from a string
in the front of the fish, with the
aquarist wiggling the food, if
needed. It may take a week or
so, but after acceptance of this
type of feeding an occasional
guppy will generally mean you
will have to start the procedure
again.

4) B. A marine betta is a member
of the sea bass family. The more
common name is the comet
grouper. Like the rest of the sea
basses, they are predatory and
should be kept in a fish-only tank.

5) Peat moss makes the water
acidic and dark brown. At the
same time the bacterial count is
kept down. However, most com-
mercial breeders in other parts
of the world do not use peat
moss. It could be that its use
does not work in the water of
those countries, while it works
great in German water.

6) False. A tank filled with live
rock and a protein skimmer
would be better. Protein skim-
mers alone would reduce nitrate
and phosphate levels better than
a trickle filter.
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SAVKO
PLASTIC PIPE & FITTINGS, INC.

Aquarium Plumbing Supplies
• Full Line PVC Sch. 40 & Sch. 80 Pipe & Fittings
• Full Line PVC Ball Valves, Check Valves
• Clear PVC Sch. 40 Pipe & Fittings
• Insert Fittings for Flexible Tubing
• PVC Bulkhead Tank Adapters
• Clear Flexible Tubing 1/4”-11⁄4”

683 E. LINCOLN AVE., COLUMBUS, OH 43229
CALL FOR PARTS LIST

(614) 885-4446         FAX (614) 885-4470
Savko Internet Home Page:  www.savko.com

What Makes 
this Fish Different?
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E
arly in 1950, George S. Myers,
then of Stanford University, was
contacted by one of the hobby’s
most elusive charac-

ters. A date was set for a meet-
ing, and what
f o l l o w e d
could have
changed aquari-
um history,as we
know it. That
meeting could
have opened up a
new door in sea-
horse culture. Because
the man who contacted
Myers that day claimed
to have found a freshwater
seahorse in Asia.

The man was no less
bizarre than his claim. His
name was August Rabaut.
In spite of Rabaut’s eccen-
tricities, he was one of the most respect-
ed explorers of the natural world during
the 1930s. Not only have several flowers
and aquarium fish been named after
him, but Rabaut was the one who dis-
covered the neon tetra (the neon tetra
was described by George S. Myers in
1936 and named after William T. Innes,
who originally supplied Myers with the
fish for identification).

In my opinion, August Rabaut was
one of the most important figures in
the aquarium hobby in the 20th cen-
tury, even though he was a faceless
figure who hated the limelight. And
in all my years of collecting aquarium
literature I have never found a picture
of him. Rabaut has both mystified and
intrigued me. How can a man live
such an extraordinary life filled with
such grand accomplishments and
never pen a single word of his own?

His Beginning
By the early 1950s, August Rabaut

had been in business for himself for
sometime. During the early 1940s,
Rabaut begin operating a low-cost

import business in Brooklyn, New
York, with a base in Singapore. His
New York branch consisted of several
aquariums that remained empty for
most of the year until he returned
from Asia with fresh stock.

It must be noted that Rabaut was
not a hobbyist. In the 1930s, princi-
pals at a public aquarium in Hamburg,
Germany, summoned him before he
set out on a South American orchid-
collecting expedition. They were
interested in tropical fish and willing
to pay for them. In those days sailors
collected most new aquatic imports as
a means of making extra cash.
However, they were generally unable
to penetrate deep into wilderness
areas during their searches.

A World Traveler
Rabaut was not afraid to go where

other explorers had not gone before.
He had spent years in Venezuela
prospecting for emeralds and hunting
alligators for their hides in other parts
of South America. He possessed wide
experience and, more importantly, a

willingness to gamble if his gut told
him to, although this quality would
ultimately tarnish his reputation. So,
Rabaut agreed to look for fish on his
expedition to South America. Once in
the depths of the jungle, a native told
him of a fish with lights. He followed
his instinct and discovered the neon
tetra, which he brought to Germany.
This new fish was unleashed on the
American hobby in 1936.

Rabaut saw lucrative opportunities
in bringing fish to science. He began
partnering with the Paramount
Aquarium out of Germany during this
time. He and his wife tried repeatedly
to bring enough neon tetras to market
to become wealthy, but every one of
their trips seemed hexed. Soon others
were filling their bank accounts by
setting up routes to export neon
tetras. From that point on Rabaut
became fiercely secretive.

Surprise Find or Hoax?
Now we jump ahead again to the

early 1950s and the meeting that
Rabaut set up with Myers. Rabaut’s

Timeline By Lovel and Joy Tippit

Mythical Freshwater Seahorses
Did a famous naturalist discover these, or are they a fantasy?
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This marine thorny seahorse (Hippocampus histrix) may have distant
cousins living in fresh water. Of course, until someone offers up con-
crete proof of this it is merely conjecture.
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• Unique line of elliptical 
suspended aquariums

• Easy to install

• Professional grade salt 
or fresh water filtration

• Double T5 SHO fluorescent 
lighting fixture

• 3 sizes (5, 6 or 8 feet long)

• Great for residential or 
commercial displays

• Complete system starting 
at $4,900

DEALER 
INQUIRIES 
WELCOME

1-866-314-4352
www.aquariumasp.com
sales@aquariumasp.com

The New Age of Aquariums
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days with Paramount Aquarium had
ceased, and he was now in business for
himself. It was understandable that
Rabaut would contact Myers with
word of his freshwater seahorses.
After all, Myers was the scientist that
described and named the neon tetra.

They had a history together, or you
could say they made history together.
Although Rabaut was an amazing
explorer, his eccentricities worked
against him as a businessman. He was
always willing to bet on long shots;
the problem was that he was willing to

do this with other people’s money too.
I’ve talked to a couple of people

from that era who either knew Rabaut
personally or at least his reputation.
They stated that everyone was aware
of his Asian freshwater seahorse story,
but that nobody trusted him enough
to gamble their money on him.

At the same time they said that
only a few were quick to dismiss his
story completely. In fact, one man told
me, “If there was anyone that could

have found a freshwater seahorse in
Asia, it was Rabaut.” Yet, people had
invested in him in the past, and he’d
come up short. True to his nature
though, after telling Myers about his
seahorse discovery Rabaut went mute
on any other details except that the
specimens were collected in a fresh-
water stream somewhere in Asia.

In fact, Meyers later wrote that it
was Rabaut who was full of questions.
He wanted to know if there were any
records of freshwater seahorses. He
did not even have the fish’s dead

remains, but he still
wanted $10,000 to
fund an expedition
in the name of sci-
ence. Myers didn’t
think the sum was
unreasonable, and

deep down I think he believed
Rabaut, but his institution simply did-
n’t have funds for such an excursion.

Was Rabaut’s Asian freshwater
seahorse real or an elaborate hoax?
There are some who produce very
convincing arguments in favor of the
idea. Ross Socolof, himself an aquari-
um legend, is one such believer.

Socolof knew Rabaut briefly in the
1950s before Rabaut retired. Socolof
would later write: “Rabaut had been

working with a fine-meshed net
swishing [it] through some fine-
leaved aquatic plants trying to get live
food for his hungry fish. He was then
waiting for a small plane to pick him
up. He did not catch much live food
but did catch small (baby?) freshwater
seahorses. I have collected many
marine seahorses, and I knew from his
description of the collecting area that
it was just where juvenile seahorses
would be found.

“I thought about this story many
times, especially in future years when
some new fish appeared that no one
anticipated. I always (almost) believed
his story. And I never could convince
myself that he could have invented
this phantom fish. This was the man
who had discovered the neon tetra,
and if his story was made up, I would
have to know why. He was in business
for another three or four years, and
why he never went back to try again
remains an unanswered question.”

Further Evidence
Although Rabaut contacted every-

one from Innes on down for the need-
ed funds to make the exploration in
search of the freshwater seahorses, I was
careful to focus on his meeting with
Myers. Myers was like Socolof in that

Pipefish like these many-banded pipefish (Doryrhamphus multiannulatus) are
close relatives of seahorses, but unlike their exclusively marine cousins, they
are often found in freshwater environments. It is theorized that claims of “fresh-
water seahorses” may actually be cases of mistaken identity with pipefish. 

Rabaut saw lucrative
opportunities in 
bringing fish to science.”
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he always almost believed in
the story. Some 25 years later
he came across something
that further convinced him.
In 1979, Myers published a
two-page report via the
California Academy of
Science.

In it he wrote: “In
November 1977, I stumbled on a con-
firmation of Rabaut’s story of a sea-

horse in fresh water. I was looking up
some references concerning other lit-

erature in the zoological record when
my eye alighted on the citation of a
paper published in 1916 by the Paris
Museum of Natural History.

It described a hitherto unknown
species of freshwater seahorse,
(named) Hippocampus aimei (Roule),
from the Mekong River. Aime col-
lected two specimens in 1910. They

had been caught close to the rapids of
Kenmarat, in that part of the river
that forms the boundary between
Thailand and Laos. One was a male
and the other a female.”

Today, H. aimei is considered to be
a misapplied synonym for H. barbouri
that is found in Indonesia, Malaysia
and the Philippines saltwater corals.
Considering that seahorses are related
to pipefish, which often are found in
fresh water, Rabaut’s story moves into
the furthest reaches of possibility.

However, I don’t think the fish
Rabaut or Aime found (if they found
them) were H. barbouri because the
Mekong River doesn’t pass through
where H. barbouri are known to exist.
The Mekong does connect with
Thailand, Cambodia and Vietnam, or
what was once French Indochina.

This is relevant in that Rabaut
would not disclose the exact location
of his discovery, but he was French
and spoke the language. Remember,
his home office was in Singapore,
which is at the tip of the Malay
Peninsula. If you flew across the Gulf
of Thailand to what was then French
Indochina, it would be a short flight.

And what was Rabaut waiting for
when he dipped his net into the
water? That’s right — an airplane. So
is there such a thing as an Asian fresh-
water seahorse? I have no idea!
Remember that within history’s
archives there is a line drawn, and it is
there that we will meet again when
“Timeline” investigates.

timeline

Phone: 760-233-8888   Fax: 760-233-8889
www.tradewindchillers.com

Proudly Made in the USA 

Lovel Tippit began in the
hobby more than 30 years
ago. Lovel and Joy once
owned a pet shop and fish
hatchery, and they have a
large antique aquarium book
and magazine collection.
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A paper published in
1916 ... described a
hitherto unknown
species of freshwater
seahorse. ”

“
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Discus Hans USA
Importer of Stendker - German Discus
Wholesale Only
Phone Hans: 443-992-6972
Fax: 410-256-7150
Email: discus-hans@comcast.net
Located in Baltimore, Maryland

www.discus-hans-usa.com

Store Fish Merchandising Systems

• STARPHIRE GLASS  •  Bent Glass
• Sumps, Refugiums, Terrariums and Much More

DEALERS WANTED

CALL TOLL FREE FOR QUOTES
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Expert Advice       Largest Inventory      Low Price Guarantee
BlueLine HD-series

Feature high head pressure, low noise, and superior
reliability. Includes a full 3-year parts and labor 
guarantee.  All seal free bearings and magnetic
drive for 10+ years of usable life.  
No seals to leak!
Models from 480-2000 gph
in stock!!

20 HD
30 HD
30 HDX
40 HD

480 gph
590 gph
1110 gph
790 gph

Compare to Iwaki and save!!

Sequence-REEFLO
Energy efficient, 
Heavy Duty Abrasion 
Resistant Silicon-
Carbide Seals.  
REEFLOaquarium 
dedicated pumps 
feature quiet TEFC 
motors, UV resitant

housing, low heat transfer, and stainless steel fasteners.
Dry run resistant. 3 year warranty. Made in the USA..

Pumps from 3200-9000 gph
available, up to 84 ft head!!
REEFLO Dart
REEFLO Barracuda
REEFLO Hammerhead
REEFLO Manta Ray
REEFLO Tiger Shark

Tunze

The quietest pumps
we’ve ever seen.

6060
6080
6000
6100
6200
6300

1600 gph
2250 gph
1850 gph
3175 gph
5283 gph
7925 gph

NanoStreams coming soon!
Many more Tunze accessories in stock.

We also inventory pumps from all of these famous brands!

Gen-X  Little Giant  GRI  Rio  SEN
Iwaki Supreme Sedra Reef-Filler CAP
Ocean Runner Eheim Hyperflo Dolphin

Always stocking Loc-Line Modular Pipe, True Union Ball Valves, Clear Check Valves and many more pump accessories.

40 HDX
55 HD
70 HDX
100 HD

1270 gph
1100 gph
1750 gph
2000 gph

3600 gph
4500 gph
5800 gph
5200 gph-pumps to 55’
5200 gph-pumps to 84

Call Toll Free!! 800-673-7822

Velocity
T1
T2
T3
T4

540 gph
650 gph
800 gph
1200 gph

SEIO
620
820
1100
1500
2600

620 gph
820 gph
1100 gph
1500 gph
2600 gph

Low heat transfer. High flow rate.

Visit us 24 hours a day!
www.championlighting.com

Dealer
Inquiries
Welcome

We’ve 
got ‘em!!

Over 180 different
models in stock!!

Let us help you pick your new
pump.  We’ve been sizing
pumps for hobbyists and 

professionals for 
over 20 years.

Champion Lighting & Supply
291 North Main Street

Ambler, PA 19002
800-673-7822

sales@championlighting.com

Pumps?

New SURE GRIP
Magnetic Pump 
Holders now in stock!
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ESV

Calcium Hydroxide 4 lb $18.99
Strontium Chloride 16 oz $10.25
Calcium Chloride 800 gr $13.39
B-Ionic Conc. 2 gal $27.00
Potassium Iodine 16 oz $7.45
Magnesium 32 oz $8.50
Carbon 1 lb / 4 lb $10.95 / $25.95
Plankton 28 g $9.99

Kent

Superbuffer 1kg $10.99
SuperIodine 64oz $22.59
Strontium Molyb 64oz $24.79
Liquid Calcium 64oz $24.59
Coral Vite 64oz $37.99
Essential Elements 64oz $28.99
Tech M 16oz $7.79
Tech D 16oz $13.79
Iron 16oz $8.49
Nitrate Sponge 2qt / 4qt $8.99 / $14.29
Phosphate Sponge 1qt / 2qt $11.99 / $21.49

Rio Pump/Power Heads

600 200Gph $14.00
1400 400Gph $23.99
1700 642Gph $28.99
2100 692Gph $31.99
2500 748Gph $37.99
3100 999Gph $49.99

Wave Makers

Wave Master Pro $129.99
Sea Swirl 1/2”, 3/4”, 1”$149/$159/$189.99

Protein Skimmers

Excalibur SV100 $119.99
Excalibur SV200 $179.99
Excalibur HO100 $119.99
Excalibur HO200 $220.99
Aero Foamer 624 $499.00
Aero Foamer 630 $549.00
Aero Foamer 648 $679.00
Aero Foamer 824 $599.00
Aero Foamer 830 $649.00
Aero Foamer 848 $749.00

Calcium Reactors

K2R up to 450 gal $329.00
Knop HD Up to 750 gal $575.00
Reg with elec Solenoid $149.00
P. H. Monitor $83.99
P. H. Controller $115.99

Specials

175W 10K German Halides $75.00
175W 12K Halides $75.00
250W 10K German Halides $104.00
Wave Master Pro w/3 Rio 600’s $170.00

Free shipping on supplies over $150.00
Must be under 25 lbs and not oversized
Fluorescents minimum purchase of three

Salifert Test Kits

Nitrite 50 tests $15.99
Nitrate 50 tests $15.99
P.H. 50 tests $9.99
Oxygen 40 tests $15.99
Phosphate 60 tests $15.99
Calcium 50-100 $15.99
Alkalinity 100-200 $9.99
Iodine 40 tests $25.99
Magnesium 50 tests $16.99
Strontium 40 tests $25.49
Organics 50 tests $24.99
Silicate 60 tests $17.99

SpectraPure RO Units

SP RO 25 GPD $96.00
SP RO 60 GPD $113.00
MPRO 15 GPD $145.00
MPRO 25 GPD $145.00
MPRO 60 GPD $155.00
MPRO DI 15 GPD $219.00
MPRO DI 25 GPD $224.00
MPRO DI 60 GPD $239.00
CSP RO DI 15 GPD $279.00
CSP RO DI 25 GPD $289.00
CSP RO DI 60 GPD $299.00
New Liter Meter Doser $269.95

Kent RO Units

Bare Bones 24gpd $134.00
Full Size Clear 24gpd $170.00
Full Size Clear 50 gpd $190.00
Maxima Clear 24 gpd $210.00
Maxima Clear 50 gpd $240.00

VHO Bulbs URI w/Reflectors

24" Actinic $17.00
24" Actinic White $21.00
36" Actinic $20.00
36" Actinic White $21.00
48" Actinic $21.00
48" Actinic White $23.00
60" Actinic $26.00
60" Actinic White $27.00
72" Actinic $30.00
72" Actinic White $31.00

Metal Halide

5500K 175W $47.00 USA
6500K 175W $69.00 USA
14000K 175W $103.00 German
5500K 250W $50.00 USA
6500K 250W $60.00 Japan
6500K 400W $63.00 Japan
10000K 400W $109.00 German

Ice Cap Ballasts
Fluorescent

430 320W $155.00
660 440W $179.00

Metal Halide & Fluorescent 
Deluxe Aluminum w/all Bulbs including Fluorescents

Size MH175 Fluorescent Price VHO
2' 1 2-2' 20W ea. $380.00 $424.00
4' 2 2-4' 40W ea. $495.00 $570.00
5' 2 2-4' 40W ea. $530.00 $630.00
6' 3 2-4' 40W ea. $659.00 $730.00

RetroFit Metal Halide &
Fluorescent 
All Bulbs included

Size MH175 Fluorescent Price VHO
2' 1 2-2' 20W ea. $300.00 $330.00
4' 2 2-4' 40W ea. $399.00 $449.00
5' 2 2-4' 40W ea. $409.00 $489.00
6' 3 2-4' 40W ea. $560.00 $649.00

Metal Halide & Compacts
Deluxe Aluminum, All Bulbs included

Size MH175 Compacts Price
2' 1 2-55W $416.00
4' 2 2-55W $639.00
5' 2 4-55W $649.00
6' 3 4-55W $859.00

RetroFit Metal Halide &
Compacts
All Bulbs included

Size MH175 Compacts Price
2' 1 2-55W $299.00
4' 2 2-55W $405.00
5' 2 4-55W $530.00
6' 3 4-55W $625.00

Power Compacts

24" 2-55 Retrofit, ABS $145.99, $229.99
36" 2-96 Retrofit, ABS $250.99, $334.99
36" 4-55 Retrofit, ABS $289.99, $390.99
48" 4-96 Retrofit, ABS $460.99, $495.99
48" 4-55 Retrofit, ABS $299.99, $409.99
60" 4-96 Retrofit, ABS $470.99, $589.99
72" 6-96 Retrofit, ABS $649.99, $799.99

Ice Cap VHO 
Lighting Systems

24" 2 bulbs 75W ea (150 Watts) $230.00
24" 3 bulbs 75W ea (225 Watts) $255.00
24" 4 bulbs 75W ea (300 Watts) $288.00
36" 2 bulbs 95W ea (190 Watts) $230.00
36" 3 bulbs 95W ea (285 Watts) $269.00
36" 4 bulbs 95W ea (380 Watts) $320.00
48" 2 bulbs 110W ea (220 Watts) $228.00
48" 3 bulbs 110W ea (330 Watts) $278.00
48" 4 bulbs 110W ea (440 Watts) $325.00
60" 2 bulbs 140W ea (280 Watts) $245.00
60" 3 bulbs 140W ea (420 Watts) $295.00
60" 4 bulbs 140W ea (560 Watts) $465.00
72" 2 bulbs 160W ea (320 Watts) $245.00
72" 4 bulbs 160W ea (640 Watts) $485.00
Systems include Ice Cap Ballast, Mounting plate, German 3
piece End Caps, Fluorescent Lamps w/internal Reflectors and
6'Wiring Harness with Quick Disconnect. Assembly Required.
Acrylic Mounting Brackets included.

Visit Us Online  @ http://www.coralsandsupplies.com/

Hamilton Light Fixtures

Other Manufacturers Available
Aero Foamer, Aqua UV, Aqua Logic, Aquarium Systems, Carib Sea, CPR, Delta Star, Dolphin, Eclipse, Eco System, Eheim, ESV, Excalibur, Fluval, Gen X, Hamilton, IceCap, Iwasaki,
Iwaki, Kent, Knop, Mag Drive, Magnum, Mardel, Milwaukee, Natures Ocean, Octopus, OSI, PFO, Rio, Rolf Hagen, Salifert, Sea Swirl, Sea Test, Spectrapure, URI   

1-888-550-3311
We accept Visa, MaterCard, Discover and American Express.
Hours: Monday - Friday 12-8pm  Saturday 12-6pm Sunday 12-4pm(CST)

847-584-0255
Fax Orders

847-584-0250
I n q u i r i e s
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ARIZONA
ARIZONA AQUATIC GARDENS — Lowest prices.
Superior quality; bogs, lillies, lotus. Huge selection. Call
(520) 742-3777, or visit our fantastic and informative;
www.azgardens.com

CALIFORNIA
EXOTIC AQUARIUM — Over 500 tanks of fresh, salt-
water fish, corals, African cichlids, and imported
Japanese koi in stock. Largest selections of fish tanks,
aquarium supplies, reef tank lighting and equipment.
Best prices in town. 6643 Franklin Blvd. Sacramento,
CA 95823; (916) 422-7266; Fax: (916) 422-7267;
http://exotic-aquarium.com

FRESHWATER LIVESTOCK
FISH IN THE BAG INC. — Import, export, transship
and wholesale live marine and tropical fish. 1210
W.134th St, Gardena, CA 90247; (310) 329-0883 Fax:
(310) 329-3878; thefishinthebag@yahoo.com

CONNECTICUT

DELAWARE
PREMIUM AQUATICS LLC — New aquarium store
located at 5 Chestnut Hill Plaza, Newark (302) 224-
FISH (3474). Open 7 days a week. Large selection of
saltwater, fresh water, reef, plants & pond supplies.
Carrying all popular brands, minutes from I-95. Home
of tax-free shopping.

FLORIDA

OPPORTUNITIES

GEORGIA
ARTEMIA FOOD — Adult brine shrimp in 3 to 4 weeks.
Nutritious, odorless, easy to use formula. 215
Piedmont Ave. Suite 2009, Atlanta, GA 30308. (404)
825-4447. Details at; www.xoscientific.com

JUST MARINE FISH — “If we don’t have it, we can get
it.” Rare/exotic/saltwater. Live arrival guaranteed. Visit
our online stores; www.justrarefish.com

ILLINOIS
AQUATICA, INC. — We carry a full selection of inverts,
corals, cured live rock and supplies. Specializing in
show size marine fish and sharks (bonnets, etc.), for
the large aquarium enthusiast. Experienced staff on
hand to answer all your questions. Check out our new
freshwater expansion for 2008. (708) 633-REEF
(7333); 16649 Oak Park Ave., Tinley Park, IL 60477;
www.aquaticatinleypark.com

BEYOND THE REEF — Your marine aquarium special-
ists. Over 4,000 gallons of saltwater fish, inverts,
corals & live rock from around the world, tanks &
stands, dry good supplies and a complete line of high
tech equipment including filters, skimmers & lighting.
Weekly fish & coral shipments. (847) 885-REEF (7333)
205 W. Golf Road., Schaumburg, IL 60195. Visit us at;
www.beyondthereef.org

OLD TOWN AQUARIUM — Chicagoland’s premier
aquatic & reef specialty store!! Featuring tridacna
clams, Indonesian corals, premium live rock, FW oddi-
ties and lots of aquatic plants. If you’re looking for the
rare and unusual — you just found it! Custom installa-
tions and prof. service “#1 Chicago Magazine,” 1538
N. Wells St., Chicago, IL 60610. (312) 642-8763.

CAPTURE THE SEA (708) 444-7614. 8010 W. 171st,
Tinley Park, IL. #1 aquatic specialty store. Saltwater
and freshwater fish. Corals. Live rock and rare &
unusual species. Custom designed tanks. Expert staff.

UPSCALE AQUATICS — The best selection of quality,
net caught quarantined marine fish, corals, clams,
inverts, live rock, sharks and rays. Full line of equip-
ment supplies. Direct importers of the world’s most
exotic fish and inverts. Custom aquarium design &
construction, wet/dry filters, reef sumps, skimmers,
built to order. (815) 439-3342, 15412 South Route 59,
Plainfield, IL 60544, units-104, 106, 108.

IOWA
AQUATIC ENVIRONMENT — Your one-stop aquarium
shop. Specializing in exotic corals and saltwater 
fish. High-end equipment. (563) 445-3687. www.
aquaticenvironment.com

LOUISIANA
FINEST SALTWATER SELECTION — Plus exotic fresh-
water. Tenecor acrylic aquariums. Live corals. Eheim.
Aquatic Specialties, 2109 33rd St., Kenner, LA; (504)
443-1576; www.aquaticspecialties.com

MASSACHUSETTS
BOSTON AREA AQUARIUM SHOP — Quality freshwa-
ter tropical fish, saltwater fish, invertebrates and live
coral. Lovely Pets, 69 Parking Way, Quincy, MA 02169;
(617) 786-1898; www.lovely-pets.com

MICHIGAN
PET CONNECTION — 29551 5-Mile Rd., Livonia, MI
48154, (734) 525-1270. Large selection of common
and unusual marine fish. Hi-tech reef supplies —
Sunlight Supply, Ushio, URI , HQI, power compact & T5

lighting. Aqua-C protein skimmers, ecosystem filtra-
tion, top brand UV sterilizers, elect. testing equip. and
more. All in stock! Quality inverts, captive grown Xenia,
Acropora, etc. Apistogrammas & other S.A. cichlids.
Rare Malawi/Tanganyika African cichlids, plecos, com-
munity fish & other FW varieties. Common and rare FW
plants. Custom aquarium design, filtration, plumbing
and installation for glass or acrylic aquariums. We drill
glass aquariums in shop!

THE FISH DOCTORS — The area’s premiere aquatic
specialists. Daily shipment from around the world.
Saltwater fish, corals, inverts, live rock, freshwater fish
including oddballs, cichlids, large fish, live plants, hi-
tech equipment in stock: wet/drys, protein skimmers,
eco-systems, kalk reactors, ozonizers, UV sterilizers.
Deluxe lighting distributors for Hamilton and JBJ.
Professional design, installation, consulting and main-
tenance. Three locations: (1) 2703 Washtenaw Ave.,
Ypsilanti, MI 48197, (734) 434-1030; Fax: (734) 434-
3977; (2) 8689 N. Lilley Rd., Canton, MI 48187, (734)
416-0876, (3) 2019 W. Road Trenton, MI 48183. (734)
675-6100; Fax: (734) 461-0885. www.fishdoctors.com

TROPICORIUM. INC. — Michigan’s largest marine reef
store — 50,000 gallons, home of the 9 for $99 (plus
shipping). Tank raised corals from our farm shipped 
in the U.S. only. (734) 782-2622. 9-5 EST; www.
tropicorium.com

MISSISSIPPI
CRYSTAL REEF AQUARIUMS — Over 5,000 gallons of
marine and FW fish, plants, inverts, corals and live
rock. Custom tanks, cabinets, lighting, supplies, frozen
foods and high tech equipment at great prices! Over
30 years experience. Open 7 days a week. (601) 296-
0500. 560 Weathersby Rd. #210, Hattiesburg, MS
39402. www.crystalreefaquariums.com

NEW JERSEY
ALLQUATICS — 4,000 sq. ft. of fresh- and saltwater
fish, corals, african cichlids, discus, koi, plants, aquar-
ium and pond supplies. Custom setups, installation
and maintenance of aquariums and ponds. 3048 S.
Broad St., Hamilton, NJ (Mercer Co) just outside of
Trenton; (609)-888-3311; www.allquatics.com

©

5 ACRE TROPICAL FISH FARM
44 Fish & Plant Pools with Mobile Home Set-Up. 

Great Investment For 2 + Store or Wholesale
Operation. Financing Available. Can Lease For 6
Months With Option To Buy. $260K. Will Help

with Transition. (813) 641-3203. 
Will Answer All Calls.

5 ACRE TROPICAL FISH FARM
44 Fish & Plant Pools with Mobile Home Set-Up. 

Great Investment For 2 + Store or Wholesale
Operation. Financing Available. Can Lease For 6
Months With Option To Buy. $260K. Will Help

with Transition. (813) 641-3203. 
Will Answer All Calls.

Go Fish

©

Specializing in Tropical and Marine Fish,
Corals, Livestock, Reptiles & Supplies.

Installation and Maintenance Available.
100% Quality Guaranteed. 

Shipping Available!
Mention this ad and get 10% discount

227 East Main St., Boston Post Rd., Clinton,
CT 06413

(860) 664-9888 Fax: (860) 664-9889

Aquariumand Reptile
s

ALL ADS MUST INCLUDE 
ADDRESS OF RETAIL PET SHOP

The cost of advertising in the
Pet Shop Directory is as follows:

❏ 6 months @ $110  

❏ 12 months @ $200

(per 6 lines) 

Closing Dates: By the 5th day of the month, 
2 months prior to issue date (i.e., March 5th for

May issue April 5th for June issue, etc.)

Mail to: FAMA Pet Shop Directory

P.O. 6050, Mission Viejo, CA 92690
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BUSINESS
AQUARIUM SUPPLY COMPANY — Specializing in equip-
ment for every type of aquarium from the professional to
the novice. Visit; www.aquariumsupplycompany.com

CLUBS
GEORGIA BETTA BREEDERS ASSOCIATION — Meets
the 2nd Saturday, 1:30 to 4:30 of odd numbered
months. Those interested in bettas are welcome. For
information or location see our discussion group. Call
Dick Houston at (770) 926-7147; http://groups.msn.
com/GeorgiaBettaholicsGABBA

EMPLOYMENT
TROPICAL FISH IMPORTER — Seeking experienced
handling/caretaking/sales persons for LAX/MIA loca-
tions. Good pay/benefits. Fax resume to; (310) 375-
0252; jobs@dolphin-int.com

FOOD
DRY FOOD AND FROZEN FOOD — Marc Weiss prod-
ucts, select fish videos and more. We have Mike
Reed’s “Miracle” Food and no BS fry food. For informa-
tion or ordering, send SASE to: Dept. FD, M. REED
ENTERPRISES, P.O. Box 1930, Sutter Creek, CA 95685;
mreed@mreed.com; www.mreed.com

LIVE FOOD STARTER CULTURES — Different species,
fast service. Information, send SASE: L.F.S. CULTURES,
P.O. Box 607, University, MS 38677; (662) 236-4687;
www.LFScultures.com

FRESHWATER LIVESTOCK

CORALS, FISHES AND INVERTEBRATES — Retail and
wholesale. Credit card accepted. Sylmar, California;
(818) 336-6565. www.wetthumbfrags.com; info@
wetthumbfrags.com

DISCUS-DISCUS — Fifty color varieties to select from.
Shipped overnight to your door. About 2 1/2 inches in
size. Call (425) 483-3729 to order, or mail SASE to:
Discus, 20103-174 Ave. NE, Woodinville, WA 98072.
Photos, visit our website; www.macsdiscus.com

DISCUS WORLD CLASS BREEDER — Since 1990.
We also import high quality discus from Asia. Many
sizes and strains. Visit us at: www.vladiscus.com;
vladiscus@yahoo.com; (215) 354-9372.

DISCUS — Over 40 varieties available, 200+ tanks
with discus in stock. Wild stock to the latest strains.
Huge discount aquatic foods and supplies. Plants, ple-
cos, rainbows, tetras, etc. available at great pricing.
Live delivery guaranteed. (812) 333-7999; visit www.
rfidiscus.com to check out our monthly specials.

DISCUS — Mississippi/Louisiana, New Orleans’ North

Shore Area. Please visit website and click discus fish
button at top. www.chuckbam.com

NEW DISCUS STRAINS! — Excellent prices, guaran-
teed quality, healthy arrival. (812) 868-8631; www.
rockymountaindiscus.com

SHOW GUPPIES — by Int’l Fancr Guppy Assoc. “Guppy
Man of the Year” — Do not be fooled by novice hobbyist
ads! Most colors: Albinos, German, Japanese + many
more. SASE: DR. FRANK CHANG, 33 Creek Rd., #120,
Irvine, CA 92604; ftchang@walla.com; (714) 692-3192.

LIGHTING
ULTRA SUN, CORAL SUN — Ocean sun, flora sun, trop-
ic sun, reef sun. Zoo Med’s aquatic lighting line has
something for every aquarium. Get German-made linear
T-8 lamps that output more lumens while using less
wattage than standard fluorescents and are effective for
up to 10,000 hours. Call (805) 542-9988, or visit www.
zoomed.com; Please see our display ad in this issue.

OPPORTUNITIES

©

From Fishes to Riches
The aquarium maintenance industry is booming!
Now’s your opportunity to cash in and make a lot of
money from a hobby you already enjoy. By installing
and maintaining aquariums, I deposited $288,000 in
2001. My complete business plan and video package
will guide you from start-up to success. Includes adver-
tising materials, financial data, maintenance and rental
contracts and much, much more. To be successful, you
must be first, best and different — with Aquatech you
can be all three. Visa/MC/Amex. Call (888) 887-FISH or
Website: www.fishes2riches.com

DIRECT FROM ORGINAL U.S.
BREEDER. Select stock only.
Healthy, vibrant, live delivery
guaranteed. Blue and Gold
German Rams. Many exotic
Rainbow Fish, Blue Eyes, rare
Labyrinth fish, Electric Blue
Crayfish and other Oddballs.

©

www.oddballfish.com
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THE FISH TANK — Aquatic superstore! 14,000 
gallons; freshwater and saltwater fish. Large selection
of coral, live rock, cichlids and koi. Offering installa-
tion/maintenance. Open seven days. 249 Route 46
West, Saddle Brook, NJ 07663. (201) 909-0199; www.
TheFishtank.biz

NEW YORK
CARIBBEAN FOREST — Saltwater fish specialists.
Largest selection in the Finger Lakes region for live
rock, corals, invertebrates and fish. Saltwater only.
New custom woodshop for cabinets, stands, canopies
and entertainment centers. 24 Bursen St. (corner of
Culver & Norton), Rochester, NY. (585) 342-5510.

NEW WORLD AQUARIUM — 204 E. 38th St., NYC.
(646) 865-9604. Manhattan’s premier source for
marine fish, inverts, FW fish, plants and African cich-
lids. Huge selection of aquariums, servicing & instal-
la-tion. Oceanic, Tenacor, Eheim, MTC, CPWR. www.
newworldaquarium.net

SUFFOLK COUNTY FISH AND REEF — Fish, pond and
aquarium distribution center. Largest fish room on the
east coast. Complete maintenance staff and fleet to
your home or office. Saltwater, freshwater, live rock,

coral. Over 60 years experience with no attitudes.
2402 Ocean Ave, Ronkonkoma, (631) 467-FISH; www.
suffolkcountyfishandreef.com

COUNTRY CRITTERS — “Come see a real pet shop.”
Over 10,000 sq. ft. of marine and freshwater tropicals.
Corals, live rock (reef specialists). Also, the rare and
unusual. Africans, AAA koi and plants from all conti-
nents. Equipment backed with the knowledge to use it.
PVC. Glass drilled. Good prices. Good advice. 152 Rt.
112, Patchogue, L.I., NY 11772. (631) 758-6777.

MARINE OASIS — Western NY's oldest marine spe-
cialty shop. The best seleciton of quality fish, inverts
and equipment. We now also carry freshwater fish and
pond supplies. If it's aquatic, we got it. Special orders
welcomed. 5340 Ridge Rd. W., Spencerport, NY 14559.
(585) 352-8718, Fax: (585) 352-8348. Visit www.
marineoasis.com

PENNSYLVANIA
THE HIDDEN REEF NEW LOCATION — Area’s largest
aquarium superstore. 7000-sq-ft. fishroom with over
25,000 gallons of fish. Live corals, inverts, live rock,
saltwater fish, African cichlids, discus, koi, plants,
goldfish and pond plants. Rare saltwater fish available.
Authorized Eheim, IceCap, Hamilton Lighting, Marine

Enterprises, Kent, JBJ Lighting, Iwaki, Magnavore,
CPR, Emperor Aquatics, Brightwell Aquatics & UV light-
ing distributer. Lowest on salt. 4501 New Falls Rd
Levittown, PA 19056. (215) 269-4930, (215) 269-4940,
Fax (215) 269-4573, Sales@thehiddenreef.com, Order
online; www.thehiddenreef.com

TENNESSEE
AQUARIUM — The Southeast’s largest freshwater, salt-
water, aquarium product and pond store. No one com-
pares to our combination of quality service and price.
Visit us on the web at; www.aquariumconnection.com
or stop by 6410 Papermill Dr., Knoxville, TN 37919;
(865) 588-2073.

VIRGINIA
CENTERVILLE AQUARIUM (703) 266-2100. Northern
Virginia’s best-kept secret. A friendly, family-owned
aquarium store that appeals to every hobbyist from
beginner to advanced. Large selection of freshwater,
saltwater, plants and invertebrates. Quality products
from top manufacturers, including the latest from
Current USA, DT’s Phytoplankton and New Life
Spectrum. Open seven days a week. 13830-15 Lee
Hwy., Centreville, VA 20120.
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HOME-BASED BUSINESS OPPORTUNITY — Inter-
national health-based products company. No invento-
ry, minimum start up. Call toll free: (888) 634-0914,
mention FAMA; www.brucevp.usana.com

DISTRIBUTOR WANTED — Full-line of quality frozen
fish food. Manufactured by a company with over 30
years experience. FISH KING INC., (773) 736-4974;
Fax: (773) 725-3432.

RESCUE
NOTRHERN COLORADO FISH RESCUE — We res-
cue unwanted and problem causing aquatics.
Salt-, brackish and freshwater aquatics, including
but not limited to crustaceans, invertebrates,
specimens and fish. Visit our website; http://
sitekreator.com/NorthernColoradoFishRescue/index.
html; Findlyfishrescue@aol.com

THE FEEDER GUPPY RESCUE LEAGUE — Devoted to
the cause of transplanting feeders, culls and wild gup-
pies from poor conditions into well-kept aquariums.
Testimonials. Message board. www.groups.yahoo.
com/group/feederguppy

SALTWATER LIVESTOCK

ARKANSAS MARINE TROPICAL FISH REEF AQUARI-
UM — 705 Lakeshore Dr. in Hotsprings. (501) 624-
7477, 10-5 Mon. - Sat. Since 1971.

CORAL REEF FISHERIES — Premium quality hand
collected Hawaiian marine fish and invertebrates.
Wholesale to retail shops only. Visa/MasterCard
accepted. (808) 965-8409.

CORALS, CORALS AND MORE CORALS — Direct
importer to you. Wholesale prices to the public.
Specializing in zooanthids, hard corals, soft corals and
clams. (954) 822-8935. Visit our website; www.
tropicalfishnow.com

SUPPLIES

ATTENTION CANADIANS — Tired of paying those
custom brokerage charges on your mail-order pur-
chases? (888) 648-6677 now for your free catalog.
www.mops.ca

MICHIGAN’S PREMIER SOURCE — Full line store
with 25 years of experience. Your regional aquarium
destination for an endless variety of creatures and
supplies. In-house coral propagation. (517) 339-1762;
www.preusspets.com

YOUR FISH ROOM SUPPLY HOUSE — Serving breed-
ers, aquarium mainetance service, retail pet stores
and dedicated hobbyists with quality products for the
fish room. JEHM Co. Inc. Toll free: (800) 521-6258.

WWW.AQUATICHOUSE.COM — RENA Filstar
Canisters Filters; Replacement filter media for all fil-
ter types and models; OmegaOne Fish Foods; Hikari
Foods; Ecosystem’s Filtration Systems, Miracle Mud
& supplements; medications; RO/DI; test kits; pro-
tein skimmers; artificial corals and much more.
Visa/MC/AMEX/Disc/PayPal. (866) 371-FISH; www.
Aquatichouse.com

COLORADO

CLUBS
SOUTHERN COLORADO MARINE AQUARIST SOCIETY
— Meets 3rd Saturday of each month at a different
member’s house. Annual frag swap, monthly raffles,
speakers, food! Visit our website www.theSCMAS.com
for details.

CONNECTICUT

CLUBS
CONNECTICUT BETTA CLUB — A Chapter of the
International Betta Congress. Bi-monthly meetings,
and an annual show. All betta fans welcome.
CTBettaclub@sbcglobal.net

FLORIDA

FRESHWATER LIVESTOCK

HOBBYIST

CLUBS
AQUA-LAND AQUARIUM SOCIETY — 2nd Tuesday
every month at 7 p.m. Bristol Public Library 5 High
St. Bristol, Ct. All tropical fish enthusiasts are wel-
come. Monthly speakers, bowl show and auctions.
Call (860) 584-7787 or, Wally or Sue at (860) 
276-9475; WBush27@aol.com. Visit us at; www.
aqualandtropical.org

AMERICAN LIVEBEARER ASSOC. — Bi-monthly pub-
lications, species maintance program, access to vari-
ous types of livebearers, annual convention, special
publications, slides and more. For more information,
contact: Timothy Brady, 5 Zerbe St., Cressona, PA
17929; http://livebearers.org

ARE YOU INTERESTED IN PLANTED AQUARIUMS?
— The Aquatic Gardeners Association, the world’s
largest English-language planted aquarium organiza-
tion is growing with the hobby and would like you to
grow with us. Visit www.aquatic-gardeners.org for
more information.

ARE YOU SOMEWHERE? — Then you can join the
Dallas-Fort Worth Aquatic Plant Club. Monthly meet-
ings and speakers. Annual dues: $20 individual/$25
couples in DFW area; $10 elsewhere in Texas; $5 any-
where else. Contact; info@aquatic-plants.org or visit;
www.aquatic-plants.org

ASOCIACION DE ACUARISTAS DE AGUADILLA — Is
an educational organization related to the aquarium
hobby in Puerto Rico. Meetings are held the second
Sunday of every month at Centro Comunal in Bo.
Playuelas, Aguadilla. For information, contact Kenneth
Orth at; kenorth2003@yahoo.com

BOSTON REEFERS SOCIETY — Join the largest
marine and reef keeping club in U.S. Regular monthly
meetings, national speakers, trading of coral and live-
stock, tank tours, group discounts, raffles, annual auc-
tions, educational workshops and local store dis-
counts. Discussion forum at; www.bostonreefers.org

BUCKS COUNTY AQUARIUM SOCIETY — Meets the
1st Thursday of every month at 7:15 p.m. at the
Churchville Nature Center, PA. Door prizes, guest speak-
ers, auctions and raffles at meetings. Contacts: Carol,
(215) 822-5669; redragon40@aol.com; Jan, (267) 981-
3243; plecojan@verizon.net; www.BCASonline.com

CENTRAL OHIO REEF AQUARIST — Meets in
Columbus, Ohio. Guest speakers, workshops, auctions
& swaps. Visit www.coralreef.org for info.

DELAWARE COUNTY AQUARIUM SOCIETY — DCAS
meets on the first Friday of the month, from September
to June at 8:00 p.m., located at the Springfield
Township Municipal Building. For more information see
our website at; www.DCAS.us

E.F.S.O.H. — meets the fourth Tuesday of the month
September to November and January to May at the
Lutz Children’s Museum in Manchester, 247 South
Main St. Monthly speakers, auctions. Call Dave at;
(860) 429-7041. http://nw3.nai.net/~wmercer

EAST COAST GUPPY ASSOCIATION — Specialty club
of fancy guppy enthusiasts meets on 2nd Tuesday of
month in Long Island, NY area. Call Gene (631) 345-
6399 or visit us at; www.ecga.us

GOLDFISH SOCIETY OF AMERICA — $25/year
includes bi-monthly magazine. P.O. Box 551373 Ft.
Lauderdale, FL 33355; info@goldfishsociety.org;
www.goldfishsociety.org

4FISHSTUFF.COM
Serving the commercial aquaculture industry as
well as the hobbyist. BUY WHERE THE PROS

BUY! (800) 940-3833; Fax (813) 671-8237;

sales@4fishstuff.com
www.4fishstuff.com

©
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GRAND VALLEY AQUARIUM CLUB — Metro Grand
Rapids area. Meetings held the second Saturday of
each month at the Holiday Inn Express, Cutterville, MI.
Monthly speaker, mini-auction and raffle. www.
grandvalleyaquariumclub.org

GREATER PITTSBURGH AQUARIUM SOCIETY —
meets last Friday of month at Phipps Garden Center
(Fifth and Shady Ave.) at 7:30 p.m. Speakers, auctions,
raffles and more. Special events. Call Mike Solito;
(412) 571-2418; www.gpasi.org

INTERNATIONAL BETTA CONGRESS — Bimonthly
publication; annual convention; access to new and
rare species; show circuit; technical assistance;
buy/swap show-quality or breeding stock. For infor-
mation, write; IBC MEMBERSHIP, 923 Wadsworth St.,
Syracuse, NY 13208-2419; www.ibcbettas.org

INTERNATIONAL FANCY GUPPY ASSOCIATION
(IFGA) — Monthly publication; show circuit; many
local clubs. For more information contact; Bill Carwile,
921 Calohan Rd., Rustburg, VA 24588; (434) 821-
3351; www.ifga.org

LONG ISLAND REEF ASSOCIATION — Meets 3rd
weekend of month. Dowling College, Oaktale, N.Y. More
information call Vincent at; (516) 938-4066; www.
longislandreef.com

MARINELIFE AQUARIUM SOCIETY OF MICHIGAN —
Monthly meetings in the Metro Detroit area. Yearly
Midwest marine conference. For more information,
contact: JOHN DAWE, 7401 Wheeler Dr., Whitmore
Lake, MI 48189; (734) 426-8378; johndawe@umich.
edu; www.masm.org

MEDINA COUNTY AQUARIUM SOCIETY — Organized
in 1983. All-species club. Our membership covers all
aspect levels of the tropical fish hobby. Welcome sin-
gles, families, juniors and seniors to this diverse club.
See www.geocities.com/MCASfish/index for our meet-
ing dates and times.

MICHIANA AQUARIUM SOCIETY — Meets third
Sunday, Jan.-Nov. (second Sunday in June) 6 p.m.
at Potawatomi Zoo in South Bend, Indiana; bowl
show, auction, speaker, raffle and newsletter. For
information, call Bob McDonnell at; (574) 272-5248;
E-mail Matt Bielski; at ski82566@aol.com; www.
michianaaquariumsociety.org

NEW ENGLAND AQUATIC PLANT SOCIETY —
Monthly meetings, speakers, plant swaps and more.
Come join and help us grow! For more information,
visit; www.ne-aquaticplants.com

NORWALK AQUARIUM SOCIETY — Earthplace, 10
Woodside Lane, Westport, CT. Call toll free; (866) 219-
4NAS; or visit; www.norwalkas.org

PACIFIC COAST CICHLID ASSOCIATION — World-
class speakers, raffles, fish auction and fun. Free
meetings the second Saturday of the month, 7:30 p.m.
at Round Table Pizza, Saratoga/Moorpark intersec-
tion in San Jose, CA. For more info, visit; www.
Cichlidworld.com

PIONEER VALLEY AQUARIUM SOCIETY (PVAS) —
Meets first Tuesday of the month at 7:30 p.m., except
July and August, at Captain Charles Leonard House.
663 Main Street, Agawam, MA 01001. Club news,
activities, bowl show, raffles, speakers and auctions.
Everyone welcomed. For info, contact Michael Liu at
(413) 585-9127 or Linda Giza (413) 283-8680. Visit;
www.pvas.net

RESPONSIBLE MARINE AQUARISTS — Wanting a
healthy future for their hobby look to the Marine
Aquarium Council (MAC) for a sustainable trade in
marine aquarium organisms. Purchase quality
marine animals from industries complying with
international standards for best practices. Visit;
www.aquariumcouncil.org

SAN DIEGO TROPICAL FISH SOCIETY — Meets on
2nd Sunday of the month, 6:30 p.m. at room 101 of the
Floral Building in Balboa Park. March meeting is bi-
annual auction of hundreds of fish and fish items.
(619) 267-2236.

TAMPA BAY AQUARIUM SOCIETY (TBAS) — Meets
at the Florida Aquarium, second Monday of each
month at 7:30 p.m. Speakers, door prizes, raffles,
mini-auctions and bowl shows. For more information
please visit our website at; www.TBAS1.com

THE ATLANTA REEF CLUB — Has and wants more
marine hobbyists who want to learn, exchange infor-
mation, have fun and socialize. For more information,
please contact; President@AtlantaReefClub.org, or
visit; www.AtlantaReefClub.org for our next monthly
meeting.

THE CHICAGO KILLIFISH ASSOCIATION (ChiKA) —
For Killifish keepers and breeders. Affiliated with
American Killifish Association (AKA). Speakers, raffles,
mini-auctions, annual show. Meets bimonthly on the
second Friday of each odd-numbered month 7:30 p.m.
College of DuPage. Visit our website for directions and
more information; chika.aka.org

THE COLORADO AQUARIUM SOCIETY (CAS) —
Meets at 7:30 p.m. on the first Friday of every month
(except December) St. James Episcopal Church 8235
W. 44th Ave. Wheat Ridge, CO 80033. Guest speaker,
bowl show, mini-auction, library and more. www.
coloradoaquarium.org; info@coloradoaquarium.org

THE DALLAS/FT. WORTH MARINE AQUARIUM SOCI-
ETY — Offers hobbyists a valuable knowledge base of
experience to turn to. Guests are welcome to attend
our monthly meetings. To learn more, visit; www.
dfwmas.com (and our online discussion forum).

THE DELAWARE REEF CLUB — Meets on the third
Monday of each month at The Bear Library, off Rt. 40

CLASSIFIED ADVERTISING ORDER FORM (aquarium related items only)
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Bear, DE. Join us for speakers, raffles and a chance to
meet local hobbyists. (610) 499-7530.

THE GREATER CHICAGO CICHLID ASSOCIATION —
The top cichlid club in the Midwest. We have over 200
members that range in age from 8 to 80! Monthly
meetings include: Top speekers, auctions and raffles
(yes at every meeting!). Cichlid swap meets, mem-
bers-only trips and tours. Breeder’s award program
and lending library. For more information visit us at;
www.gcca.net

THE HOUSTON AQUARIUM SOCIETY — Is one of the
oldest aquarium societies in the nation, formed in
1950. We welcome all area aquarium hobbyists.
Please visit http://houstonaquariumsociety.org for
more information.

THE INTERNATIONAL ASSOCIATION FOR AQUATIC
ANIMAL MEDICINE (IAAAM) — Professionals inter-
ested in aquatic animal medicine, teaching, research,
husbandry and management. Membership includes
newsletter, annual conference, online forums and
member directory. Visit us at; www.iaaam.org

THE MID-ATLANTIC CICHILD KEEPERS (MACK) —
meets on the 3rd Friday of every month at the Springfield
Township Police Station, Delaware County. For informa-
tion, call Roy at; (610) 718-5550; roy-linda@att.net

THE MINNESOTA AQUARIUM SOCIETY — Meets on
the first Thursday of the month at St. Christopher’s
Episcopal Church in Roseville at 7:30 p.m.; www.
mn-aquarium.org

THE NEW HAMPSHIRE AQUARIUM SOCIETY —
Meets the second Wednesday of the month (Sept. -
June) at the Somersworth Vocational School,
Somersworth, NH. For more information: NHAS, P.O.
Box 32, Rollinsford, NH 03869, or visit us at; www.
nhaquariumsociety.com

THE SOUTHEAST LOUISIANA AQUARIUM SOCIETY
— Will be having meetings in the near future. For now,
check out our website for more information at;
www.selas.us

TROPICAL FISH SOCIETY OF RHODE ISLAND —
Meets on the third Wednesday of every month at 7:30
p.m. at the Letter Carrier Plaza. 174 Mayfield Ave.
Cranston, RI; www.petsforum.com/tfsri/

THE ANGELFISH SOCIETY (TAS) — A collection of
angelfish enthusiasts who are interested in the
advancement of our hobby through developing stan-
dards of excellence. Membership is $5 annually, which
includes the quarterly FinTAStic newsletter. http://
theangelfishsociety.org

AMERICAN CICHLID ASSOCIATION — Largest aquar-
ium hobby specialty organization in North America.
Visit www.cichlid.org and click “Memberships” to find
out how. Join today.

AQUARIUM CLUB OF LANCASTER COUNTY — South
Central Pennsylvania. Meetings every 3rd Tuesday of

the month except July & August. For more information,
visit us at; www.aclc.us/modules/content

BLUE WATER POND CLUB — Monthly meetings held
first Monday nights 7:30 p.m. - 9 p.m., from May to
October. Activities include sharing information, ideas,
educational speakers. Meetings held at Royal LePage
Building, 546 Chrisrina St. N., Sarnia, Ontario in base-
ment board room. Info; www.bluewaterpondclub.com

BOSTON AQUARIUM SOCIETY — Meets the third
Monday of the month at 8:00 p.m. at the New
England Aquarium’s Harborside Learning Lab,
Boston, MA. Monthly speaker and auction. Everyone
welcome. Visit our website for more information;
www.bostonaquariumsociety.org

BROOKLYN AQUARIUM SOCIETY — Educating aquar-
ists. Marine and freshwater events. Speakers, auctions,
raffles, sale items, publications, free parking. Events 2nd
Friday of Month at NY Aquarium Coney Island, Surf Ave.
West 8th St., Brooklyn, NY. Current information: (718)
837-4455; www.Brooklynaquariumsociety.com

CAPITAL CICHILD ASSOCIATION (CCA) — Meets
second Saturday of the month (except July, August
and December) at 2 p.m. at the Saddlebrook Park
Police Headquarters, 12751 Layhill Rd., Silver
Spring, MD 20906. For more info please visit; www.
capitalcichlids.org

CHICAGOLAND MARINE AQUARIUM SOCIETY —
(CMAS) meets on the third Saturday, Sept. thru May;
1:00 at the Schaumburg library. Speakers, swap
meets, fragging workshop, field trips, newsletter,
discussion forum and CMAS sponsoring dealer dis-
counts. $15 annual dues. Visit www.cmas.net for more
information.

CIRCLE CITY AQUARIUM CLUB — Monthly meetings
with speakers, door prizes, auction and bowl shows.
Fancy Fins is the bi-monthly publication. Inquiries,
please write to: 4816 E. 64th Indianapolis, IN 446205-
0165. CircleCityaqclub@yahoo.com

CLEVELAND AQUARIUM SOCETY — As one of the
oldest aquarium societies in the country, our goal is 
to encourage and educate hobbyists, beginners or
advanced, in aquatic animal keeping. See www.
clevelandaquariumsociety.org for meeting dates and
times.

COAST CLUB — Meets 1-5 p.m. first Sunday of
month. Costa Mesa Neighborhood Community Church,
Victoria Room. 1845 Park Ave. Costa Mesa, CA.
Speakers, auction, raffle, newsletter. (818) 360-7102;
www.fishclub.freeservers.com

CONNECTICUT AREA REEF SOCIETY — We are a reef
keeper club with regular monthly meetings which
include tank tours, DIY workshops, coral trading, local
store discounts, group discounts, guest speakers and
raffles. For more information, go to; www.ctars.org

DANBURY AREA AQUARIUM SOCIETY OF CARMEL,
NY. — Meets fourth Friday of the month at 7:30 p.m.

(except July & December) Carmel Ambulance Corps
Building, Vink Road, Carmel, NY. Speakers, videos, raf-
fles and auctions. For info. contact Joe Masi (845)
896-4793, Rich Litsky (845) 228-0372

EASTERN IOWA AQUARIUM ASSOCIATION — Meets
second Tuesday of the month (except July) at Kenwood
Park Presbyterian Church; 35th St. and C Ave., NE.,
Cedar Rapids, IA. Speakers, mini-auctions, raffles and
shows. Call Marti (319) 351-3064; wwwfinflap.com

GREAT SALT LAKE AQUARIUM SOCIETY — Meetings
second Thursday of every month, 7 p.m. (Mar., Oct.
TBA). Sugarhouse Park, 1601 E. 2100 S., Salt Lake
City, UT. Contact Stephen Carlile (SLC), (801) 968-
1901; Bob Allen (Salem), (801) 423-2306. Famous
speakers, auctions. www.gslas.com

GREATER CINCINNATI AQUARIUM SOCIETY —
Monthly meetings with guest speakers, door prizes,
auctions. Visitors and new members welcomed. Call
BILL CHILDERS at; (513) 423-3582.

GREATER CITY AQUARIUM SOCIETY — A warm invi-
tation to join us! Celebrated speakers, publication,
auction, bowl show, door prizes, raffles, refreshments,
fish and friendships! Queens Botanical Garden, first
Wednesday of each month (except January/February),
7:30 p.m. Claudia Dickinson: ivyrose@optonline.
net; 631-668-5125; www.greatercity.com. Greater
City Aquarium Society

GREATER PORTLAND AQUARIUM SOCIETY — Meets
@7p.m. on the 4th Tuesday of each month. Monthly
speakers, bowl show, raffles and auctions. All are wel-
come and it’s free to visit. We are the most active club
in PNW. www.gpas.org. GPAS, P.O. Box 6752, Portland,
OR 97228-6752.

JERSEY SHORE AQUARIUM SOCIETY — Meeting 2nd
Monday of each month (except August) at Knights of
Columbus, 70 E. Main St., Freehold, NJ. Presentations
by accomplished aquarists, doorprizes, refreshments,
auctions. Call: (732) 942-7621; lories@optonline.net;
www.jerseyshoreas.org

JOIN THE NORTH AMERICAN GOLDFISH SOCIETY —
Quarterly newsletter, breeder award program, national
show competition and sanctioning. csanders2@neo.
rr.com; Bill and Cheryl Sanders, (330) 688-5187; 3555
Williamson Rd., Stow, OH 44224.

LONG ISLAND REEF ASSOCIATION — Meetings 3rd
Saturday each month. North East Reef Aquarium
Conference. March 10th and 11th at Atlantis Marine
World Aquarium; Riverhead, LI, NY. www.lireef.org

LOUISVILLE TROPICAL FISH FANCIERS — Founded
in 1959. Nationally known members. We offer month-
ly meetings by well known speakers for all hoppyists
from beginner to advanced. Everyone welcome. Visit
our website at; www.LTFF.net

MICHIGAN AQUATIC PLANT GROUP — Interested in
planted aquariums? Come check out our local
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Michigan group and share your interests with other
hobbyists! A fun community with people in different
levels of keeping planted aquariums. Visit us at; www.
miapg.com

MINNESOTA AQUARIUM SOCIETY — Publication,
monthly meetings, guest speakers, auctions, raffles,
library, conversation, socializing. Public is invited. Brad
and Nancy Swanson, (612) 522-4399, visit us at;
www.mn-aquarium.org

MISSOURI AQUARIUM SOCIETY, INC. — meets on
the third Thursday of every month featuring aquarium
program/speaker. P.O. Box 1682 Maryland Heights,
MO. 63043; www.missouriaquariumsociety.org;
mike@minifinf.com

NASSAU COUNTY AQUARIUM SOCIETY — Meets the
second Tuesday of the month (except July and August).
Guest speaker, raffle, auction and fellow aquarists. For
more info, visit; www.ncasweb.org; (516) 798-676.

NEW JERSEY REEFERS CLUB — Monthly meetings,
guest speakers, raffles and social events. Meetings are
open to the public. For information, visit us at; www.
rjreefers.org

NORTH JERSEY AQUARIUM SCOCIETY (NJAS) —
The largest and oldest running aquarium club in North
America. Since 1953. Recognize the accomplishments
of local hobbyists with monthly auction. Visit us at;
www.njas.net

OKLAHOMA AQUARIUM ASSOCIATION — Tulsa and
Oklahoma City chapters meet monthly. Store dis-
counts, auctions, door prizes, speakers and outings.
We keep freshwater fish, planted tanks, brackish
setups, saltwater fish and reef tanks. www.okcaa.org;
(405) 263-4769 for more information.

SACRAMENTO AQUARIUM SOCIETY — Meets 1st
Saturday of each month at Roundtable Pizza on
Greenback and Madison. Great speakers, auctions,
and family friendly atmosphere. Share your hobby!
www.sacramentoaquariumsociety.org

SOUTH JERSEY TROPICAL FISH ASSOCIATION —
meets the third Tuesday at 7:30 p.m. Guest speakers,
raffles and auctions. (609) 801-0393; njcichlidnut@
aol.com

SOUTHERN CALIFORNIA MARINE AQUARIUM SOCI-
ETY — Established 1986. Dedicated to the advance-
ment of the marine aquarium hobby. Field trips, guest
speakers, raffles. Meets 3rd Friday every month 7:00,
IHOP Restaurant, 1001 17th St, Santa Ana, California.
Information at scmas.org; or contact Marc Trimble;
mrctrimble@yahoo.com

TAMPA BAY REEF CLUB! — Meets 2 p.m., second
Saturday of the month at a member’s house. Club pro-
vides speakers, lessons, DIY projects, collecting trips,
frags, swaps, raffles, food, beverages and forum on
Reef Central. $20 yearly membership. Bryan, (813)
480-1183, SanWiseCA@Gmail.com

TEXAS CICHLID ASSOCIATION — Everyone is wel-
come. For more information, contact Kathy Stearns at;
(817) 337-0117, or visit us at; www.texascichlid.org

THE ALLEGHENY RIVER VALLEY AQUARIUM SOCI-
ETY — Meetings second Friday of every month, 7:30
p.m.; First Presbyterian Church, Laurens St, Olean, NY
14760. Speakers, videos, mini-auctions, bowl shows,
door prizes, etc. Visitors welcome. ARVAS, P.O. Box
415, Olean, NY 14760; www.orgsites.com/ny/arvas

THE GOLD COAST AQUARIUM SOCIETY of South
Florida — For the freshwater hobbyist at all levels.
Meetings the second Wednesday of each month at
7:30 p.m. at the David Park Center in Hollywood,
Florida. Check www.goldcoastaquarium.org for more
information. (954) 989-3888; gcassf@yahoo.com

THE HEART OF AMERICA — Aquarium Society
Kansas City area meets second Sunday of every month
at 2:00 p.m. Prairie Village Community Center; 7720
Mission Road, Prairie Village, KS. For more information,
contact Mike at: (913) 568-4014; info@kcfishclub.org;
www.kcfishclub.org

THE LA FISH FANATICS — Meets in San Fernardo
Valley Area. Speakers, raffles, mentor program, area
fish store list with ratings. LAfishfanatics@hotmail.com

THE MARINE AQUARIUM SOCIETY OF TORONTO
(MAST) — A group of hobbyists that meets monthly to
share information on reefkeeping. All levels of skill are
welcome. Membership is just $25 per annum. See
www.MASTCanada.org for details, or; (905) 881-3548.

THE NEW ENGLAND CICHLID ASSOCIATION — is
dedicated to cichlids. We meet the fourth Saturday of
the month at 2:00 p.m., 365 Westford Hill Road,
Ashford, CT 01001. Contact Tim Nurse, club@
necichlids.com. Visit www.necichlids.com

THE NORTHEAST PHILADELPHIA AQUARIUM SOCI-
ETY — Meets third Thursday of every month at 7:00
p.m. Meetings include door prizes, auctions, raffles and
more. To join our mailing list, contact Mr. Sky at; (267)
259-9568; 5733 Charles St. Philadelphia, PA 19135;
www.phillyfishclub.com or phillyfishclub@gmail.com

THE WASATCH MARINE AQUARIUM SOCIETY — is a
nonprofit organization dedicated to the support of the
marine aquarium hobby. We have monthly meetings
featuring guest speakers, educational events, prizes
and fun. Visit our website to learn more; www.
utahreefs.com

UPPER PENINSULA OF MICHIGAN AQUARIUM SOCI-
ETY — A newly formed club dedicated to the advance-
ment of the hobby; make it fun, enjoyable and afford-
able! Visit our website and discussion forum at;
www.upmmas.com

WORCESTER AQUARIUM SOCIETY — Online forums,
mini-shows, auctions, raffles, speakers and monthly
meetings held mostly at Worcester State College. Meet
others who share your interests. Write us at; Worcester

Aquarium Society, P.O. Box 972, Worcester, MA 01613;

or visit; www.petsforum.com/was/

EVENTS
NEW ENGLAND FANCY GUPPY ASSOCIATES —

Announces the IFGA Annual Show and meeting,

November 2, 3, 4, 2008 at the Johnson & Wales Inn,

215 Taunton Ave., Seekonk, MA. Contact E.T. Mellor at

(413) 549-0478. Show Saturday, giant auction Sunday.

Details at; www.iffa.org

AMERICAN CICHLID ASSOCIATION — Convention in

Sacramento, CA. July, 2008; www. cichlid.org

NORTH JERSEY AQUARIUM SOCIETY — Auction of

freshwater fish and plants, Sunday May 7th at

Meadowlands Environmental Center, Lyndhurst, NJ.

Hundreds of bags, don’t miss it! Free admission, park-

ing. Bidder registration, $2 refreshments. Call hotline:

(732) 541-1392. Information and rules at; www.njas.net

THE 20th ANNUAL MARINE AQUARIUM CONFER-
ERNCE OF NORTH AMERICA — Is being held in

Pittsburgh, Pennsylvania Sept. 2008. This is the pre-

mier event for saltwater aquarists with over 20 world

renowned speakers and more than 100 exibitors. See

www.macna2007.com for more information.

MICHIGAN

CLUBS
GRAND RAPIDS MARINE AQUARIUM SOCIETY —

Monthly meetings in the Grand Rapids area include a

discussion topic or speaker, tank talk, and a mini auc-

tion. Join us to exchange information and gain knowl-

edge. visit www.grmas.org for more information.

WEST MICHIGAN MARINE AQUARIUM CLUB —

Meets the second Sunday of the month at 6 p.m. in

Kalamazoo. Meetings include a discussion topic or

speaker, tank talk and a mini auction. For more infor-

mation please visit; www.wmmac.info.com

WASHINGTON
GREATER SEATTLE AQUARIUM SOCIETY — Is an

established fresh and brackish water, family oriented,

non profit club. Activities include monthly speakers,

auctions, parties and picnics. We meet the second

Tuesday of every month at Seattle Pacific University.

Visitors welcome! gsas.org

WEST VIRGINIA

CLUBS
CHEMICAL VALLEY REEF CLUB — Reef keeping
enthusiasts who gather for education and propagation
in the WV-OH-KY area. Join us for swaps, demos and
education for the betterment of the hobby and the
coral reefs. www.chemialvalleyreefclub.com

117x123Classifieds.qxp  4/17/08  3:59 PM  Page 122



SUBSCRIBER

ALERT!
If you are contacted by a 

subscription agent and

you are unsure of

whether or not they are

authorized to represent

BowTie Inc., please use

caution when giving out

personal, payment or

credit card information.

Authentic mailed re-

newal notices will come

ONLY from ZIP code 50037

(Boone, Iowa).

If you are contacted by an
unauthorized agent, please
let us know immediately by
writing to: Agent Orders,
Consumer Marketing Dept.
BowTie Inc., PO Box 6040,
Mission Viejo CA 92690-
6040.
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July ad index
Advanced Aquatics ................................116 
(888) 550-3311
www.coralsandsupplies.com
Algagen ......................................................25 
(772) 978-1395
www.algagen.com
Algone Corp ..............................................48 
(877) 425-4663
www.algone.com
American Marine Inc ..........................36, 60 
(800) 925-4689
www.americanmarineusa.com
Aqua Euro ..................................................19 
(800) 447-9797
www.hamiltontechnology.com
Aqua Logic Inc ..........................................95 
(858) 292-4773
www.aqualogicinc.com
Aqua Medic of North America ..35, Cover 4 
(877) 208-2633
www.aqua-medic.com
Aqua Vim ....................................................92 
(718) 539-8419
www.aquavim.com
AquaCave ................................................103 
(847) 582-1026
Aquactinics LLC ........................................31 
(203) 234-9286
www.Aquactinics.com
Aquarium Arts ............................................90 
(661) 834-8516
www.aquariumarts.com
Aquarium ASP..........................................109 
(514) 279-4352
spacearium.net
Aquatic Technology ..................................91 
(440) 236-8330
www.aquatictech.com
Aquatraders Inc ........................................70 
(800) 451-6405
www.aquatraders.com
Austin Oceans LLC. ................................113 
(408) 627-7810
www.austinoceans.com
Back to Nature Filtration ..........................90 
(818) 248-7133
Bayside Aquarium Supply Inc ............44, 77 
(714) 456-9979
www.baysideaqua.com
Beital Aquarium Sales & Service ............86 
(845) 735-2300
www.beitalsaquariums.com
Big Al’s Online ......................................12/13 
(888) 824-4257
www.BigAlsonline.com
Biotope Research ......................................58 
(509) 684-1512
Blue Life USA ............................................87 
(888) 895-2583
www.bluelifeusa.com
Boston Aqua Farms ..................................86 
(617) 429-2521
Brightwell Aquatics..............98/99 , 100/101
(570) 799-5474
www.brightwellaquatics.com
C-Quest Inc ..............................................107 
(787) 845-3909
www.C-QuestFarms.com
Caribsea Inc ..............................................17 
(888) 461-1113
www.caribsea.com
Champion Lighting & 
Supply Co..............................81, 85, 114/115 
(800) 673-7822
www.championlighting.com
Chem-Marin ..............................................31 
(570) 654-0298
www.chem-marin.com/main.htm
Concept Aquarium Systems ..................113 
(877) 444-6711
www.concepttanks.com
Coralvue ..................................................107 
(985) 781-9078
Custom Aquatic Inc ..................................79 
(800) 397-7238
www.customaquatic.com
Discus Hans USA ....................................113 
(443) 992-6972
www.discus-hans-usa.com

Ecological Laboratories ........Cover 2, Pg 1 
(800) 645-2976
www.microbelift.com
Ecosystem Aquarium ................24, 104, 111 
(714) 277-4479
www.ecosystemaquarium.com
FishVet Inc..................................................47 
(937) 291-1070
www.fishvet.com
Golden Ina Inc..........................................109 
(949) 387-4897
www.golden-ina.com
Hamilton Technology Corp....19, 74, 86 , 90
(800) 447-9797
www.hamiltontechnology.com
Hikari Sales USA Inc ................................43 
(800) 621-5619
www.hikariusa.com
International Marine Aquarium Conf ......96 
(952) 322-3356
www.theimac.org
Iwaki America ..............................................3 
(508) 429-1440
www.iwakiwalchem.com
JoesJuice ................................................106 
(203) 972-7477
KNOP ..........................................................15 
(714) 385-0080
www.marinedepot.com
Korallin ......................................................51 
(714) 456-9979
www.baysideaqua.com
Lifereef Filter Systems ..............................52 
(303) 978-0940
www.lifereef.com
Magnavore Company LLC ....5,44,47,90,112 
(608) 270-2297
www.magnavore.com
Marine Depot ....................15, 59, 61, 63, 95 
(714) 385-0080
www.marinedepot.com
Marine Technical Concepts Inc ....105, 111 
(201) 444-7165
www.marinetechnical.com
Marineland ................................................65 
(800) 322-1266www.marineland.com
Mid Jersey Pet Supply ..............................67 
(866) 983-0006
www.ProSalt.com
Milwaukee Instruments ............................72 
(877) 283-7837
www.milwaukeetesters.com
Modularhose.com......................................44 
(800) 759-2839
www.modularhose.com
Naturbac ....................................................25 
(800) 584-4621
www.Superbac.com
Ocean Nutrition..........................................97 
(800) 483-4631
www.oceannutrition.com
Oceansgarden.com ................................106
(866) 258-0093
www.oceansgarden.com
Omega Sea Ltd ....................................21, 55 
(888) 204-3273
www.omegasea.net
ONEdersave Products ..............................96 
(607) 965-8861
www.onedersave.com
Pacific Coast Imports Inc ........................69 
(503) 982-6700
www.pacificcoastimports.com
Pentair Aquatics ........................................29 
(800) 628-8771
www.pentairaquatics.com
Pet Solutions..............................................62 
(800) 737-3868
www.petsolutions.com
PFO Lighting ..............................................16 
(800) 577-9690
pfolighting.com
Poly-Bio-Marine Inc ..................................83 
(610) 404-1400
www.poly-bio-marine.com
Precision Marine Systems ........................39 
(888) 825-6716
www.precisionmarine.com

Premium Aquatics ............................49 , 104
(317) 895-9005
www.premiumaquatics.com
Purely H2O ................................................17 
(888) 833-8674
www.purelyh2o.com
Python Products Inc..................................50 
(414) 355-7000
www.pythonproducts.com
Quality Marine............................................23 
(800) 565-1942
www.qualitymarineusa.com
Red Sea ......................................................27 
(888) RED-SEA9
www.redseafish.com
Reef Fanatic ................................40, 68, 105 
(877) 614-5388
www.reeffanatic.com
Reef Renovators ........................................90 
(706) 965-4039
www.reefrenovators.com
Reefgeek Inc ..............................................82 
(310) 329-8375
www.reefgeek.com
RK2 Systems..............................................37 
(800) 488-2448
www.rk2.com
Rolf C Hagen USA Corp ..................Cover 3 
(800) 225-2700
www.hagen.com
RW Carelli Co ..........................................111 
(800) 558-6642
Saline Solutions ......................................106 
(800) 583-3474
www.salinesolutions.net
Saltwaterfish.com......................................54 
(772) 462-0203
www.saltwaterfish.com
Savko Plastic Pipe & Fittings Inc ..........106 
(877) 885-4445
www.savko.com
Seachem Laboratories................................7 
(888) SEA-CHEM
www.seachem.com
Seahorse Source ......................................67 
(772) 462-2401
www.seahorsesource.com
Seraessentials.com ..................................39 
(866) 40H-ERPSwww.seraessentials.com
Sergeant’s Pet Care Products Inc ..........78 
(800) 228-9031
www.sergeants.com
Stones Bahia International ........................9 
(770) 499-7038
www.stonesbahiausa.com
Sustainable Aquatics ................................47 
(865) 262-0507
www.sustainableaquatics.com
TAAM Inc ....................................................89 
(805) 383-3566
www.riopump.net
That Fish Place/That Pet Place......71,73,75 
(888) THAT-PET
www.thatpetplace.com
Tom Aquarium & Pet Products ................11 
(800) 770-4430
www.tomaquarium.com
Tradewind Chillers ..................................112 
(760) 233-8888
tradewindchillers.com
Tunze USA ..................................................97 
(512) 833-7546
www.tunze.com
Two Little Fishies Inc ................................93 
(305) 623-7695
www.twolittlefishies.com
Underwater World Enterprises ................45 
(310) 670-1502
www.uwwe.com
Vasca Aquarium Supply Co ......................41 
(866) 629-8122
www.vascaaquariumsupply.com
Vortex Innerspace Products ..................113 
(850) 836-4121
www.diatomfilter.com
Xtreme Aquatic Food Inc ..........................92 
(866) 502-7151
www.xtremeaquaticfoods.com
Zero Edge Aquarium Corp........................53 
(847) 464-0914
www.zeroedgeaquarium.com
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Plant Care Solutions
Jungle Labs’ new Plant Care Solutions line for

aquarium vegetation is formulated to make aquatic

plants healthy and green longer. Water Conditioning

Tabs remove chlorine, chloramines and heavy metals

from water. Plant Food Tabs 0-0-6 PLUS Iron add trace

elements and minerals to promote strong root devel-

opment, and with regular use they help to create

greener, healthier plants. The system includes addi-

tional tabs for various functions. For more informa-

tion, visit www.junglelabs.com.

Aqua

Mart
New Products for
Today’s Aquarist

Piano-Style Tank
AquaVim’s new piano-style tank is

designed with a 180-degree unobstruct-

ed view. The aquarium is all-glass, the

front and two sides are one seamless,

curved surface. For more information,

visit www.aquavim.com.

Spacearium
Aquarium ASP has pushed

the boundaries of tank design

with their new Spacearium,

an 8-foot hanging tank with a

streamlined, aesthetically

pleasing appearance. The

Spacearium is fitted with

innovative technology,

advanced filtration and is a

totally original design con-

cept. For more information,

visit spacearium.net.

Do you have a product
you would like to have
featured in FAMA’s Aqua
Mart? Send information,
press releases and
images to Ethan Mizer at
emizer@bowtieinc.com.
Image submissions must
be at least 4 by 5 inches
at 300 dots per inch.  
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Imust confess that, having
kept fish for many years,
and having had retail
stores and now a small

wholesale fish business, I am
not easily impressed with new
aquarium items. However,
the Red Sea MAX Complete
Reef System has really
impressed me! Put simply, it
is the best product that I have
tested or used for quite a
while. The MAX is intelli-
gently engineered and
designed. Most important, as
you can see from the picture
of the sea life in our MAX, it
is a terrific environment for
all kinds of marine animals.

Another confession — I’m not a big marine
tank guy, basically due to the fact that I am not
very detail or maintenance oriented. Talking
with the folks at Red Sea before they sent me
the MAX system for testing, I cautioned them
about these less-than-desirable traits of mine,
and I was assured that the MAX would be very
easy to set up and to maintain

In fact, they suggested that I try to forget
everything I know about keeping fish, since the
Red Sea MAX is designed for first-time hobby-
ists, and it is intended to be “plug and play.” I
told them that I would do better than that: I
would have my wife Janet put it together. Janet’s
only involvement with fish has been putting up
with some floods, going to the airport (or one of
my retail stores) with me in the middle of the
night and feeding live brine shrimp to baby
angels when I was away on business.

The Equipment
The Red Sea MAX system comes with a

matching stand, but we decided to place it on
the peninsula in the kitchen, where it would be
a real focal point. When Red Sea says it is a
“complete” system, they really mean it; every-
thing you could require for a successful marine
tank is included. Besides the tank, lighting sys-
tem and full hood, two circulation pumps, heater
and protein skimmer, the Red Sea MAX

includes salt, substrate, filter material, additives,
a hydrometer, test kits for everything and food.

During a Patriots football game, I took pic-
tures while Janet put the Red Sea MAX togeth-
er. With only a little help from me, she took
about two hours to get the tank set up, filled
with substrate and water, and running. When
you are done putting the tank together, it really
is “plug and play,” since it comes with a nicely
hidden side panel where all of the equipment
plugs in with the cords hidden and with switch-
es to manually control everything, including the
pumps, lights, skimmer, etc. Best of all, there is
only one wire that plugs into the wall.

The folks at Red Sea really did their home-
work, and they decided that the keys to a suc-
cessful reef tank are lighting, water movement
and circulation, filtration and protein skimming.
The Red Sea MAX incorporates all of these
requirements, sized to fit the requirements of a
system slightly larger than the 34-gallon MAX,
so that when things get to running on a contin-
uous basis the functions of the system will meet
the requirements of the animals.

The lighting incorporates two 55-watt power
compact fluorescent lamps, each half 10,000K
and half actinic. The MAX comes with an inte-
grated lighting timer, which can be overridden if
desired, and with a moonlight phase built in.

Water movement is accomplished with two
145 gallon-per-hour pumps, complete with
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Manufacturer:

Red Sea
Product:

MAX Reef System

FYI
Manufacturers
with products
they would like
reviewed may
send an inquiry
to David at
davidlass@
comcast.net.

Do not send
products where
test results are
difficult to verify.
(e.g., additives).

fi
sh
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o

o
m By David Lass

This is the author’s MAX only three months after set up.

in the
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Immerse yourself in a sea
of information with 

Marine Fish and Reef USA and
Aquarium USA, your trusted 

guides to fishkeeping.

Order your copy today! 
800 PET BOOK™
800 738 2665

Available at your local pet supply
retailer and fine bookstores

www.FishChannel.com
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adjustable returns so the water move-
ment can be directed as desired. There
is a small floss prefilter and a sponge
filter, as well as a bag of Siporax for
biological filtration and a bag of acti-
vated carbon. At the heart of the
MAX system is an excellent protein
skimmer, easily cleaned and requiring
no adjustment.

Adding the Marine Life
I took about three months to add

all of the livestock to the Red Sea
MAX system. The first week after it
was set up, I added about 15 pounds
of live rock, some hermit crabs and
snails, and then a few soft corals and
one fire goby.

Over the next month or so, I added
more hermit crabs and snails, some
small crabs and shrimp, some other
corals, a fairy wrasse and a scooter
blenny. After about six weeks or so,
with no algae bloom and with every-
thing doing really well, I added a
yashia goby and his pistol shrimp, a
cleaner shrimp, some peppermint
shrimps and a blood shrimp, as well as
a few of the more demanding corals.

After three months the community
was established, and nothing has been
added since then. Nothing has met an
evil fate either. The only animal prob-
lem I had was that the frogspawn
coral did not open well, so I brought it
back to John Rodriguez at Sea
Creatures in Revere, Mass., where I
got most of the livestock from. I also
got great advice from John, Matt and

Jimmy at Sea Creatures — thanks
guys. After the initial three months,
this 34-gallon tank was literally teem-
ing with marine life, and everything is
still doing well.

Bob Goemans, the well-known
writer and expert on marine tanks,
was kind enough to e-mail back and
forth with me about the Red Sea
MAX tank, and Goemans pointed out
that some of the corals will get much
too large for this size tank. I appreci-
ate his input, and I have taken it to
heart. John Rodriguez and his crew
from Sea Creatures are going to come
over in a month or so and swap out
any corals that have gotten too big.

Maintenance
The only maintenance required for

the MAX has been cleaning the pro-
tein skimmer once a week or so, clean-
ing the glass with an algae magnet and
doing a 10-percent water change
about every other week. Water
changes, which I do religiously in all
of my freshwater tanks, are something
I have just not been able to make
myself do on larger marine tanks.

With the Red Sea MAX all that is
involved is draining about 3 to 4 gal-
lons from the tank into a 5-gallon
bucket, filling the bucket to the same
level as for the removed tank water,
adding salt and a small powerhead to
mix things, testing the salinity and
replacing the water in the tank.

The only mechanical problem I
had was minor and easily solved. The

circulator pumps started pulling air,
which meant they were starved for
water. With the help of the folks at
Red Sea we figured out that the bags
of Siporax and carbon were cutting
down water flow, as well as the two
mechanical floss and sponge filters.

I removed the Siporax and the car-
bon, since the live rock had plenty of
beneficial bacteria for the nitrogen
cycle. I just have to remember to clean
the mechanical filters whenever the
pumps start to spew air. When I am
feeling really ambitious I will try to
vacuum the gravel for detritus,
although very little appears to have
built up. At some point in the future
(after about a year or so), I will replace
one of the two fluorescent lamps, and
then the other a month or so later.

Conclusion
The Red Sea MAX Complete Reef

System is easily one of the most pleas-
ing aquariums I have ever had, and I
strongly recommend it to anyone.
Many local fish stores have told me
that at least half of the MAX users are
first-time fish hobbyists, and that they
encounter less problems starting out
with this marine system than with any
freshwater tank. From my experience
with the MAX I am sure that is cor-
rect. With a Red Sea Max, keeping a
little piece of the reef in your home is
well within your abilities.

Left: The inhabitants of the author’s
MAX have prospered, and the system
has yet to face a fatality.
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